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PREFACE 

L 

4 '  Research i s  an exerc ise  i n  decision-making where the  goale are 

many and ill defined and t he  ways of reaching them only dimly per- 

ceived. A t  every stage of the  process, from i n i t i a t i o n  t o  comple- 

t i o n ,  the researcher  has  t o  make choices  about what t o  do: 

he wants t o  study, what methodology he ought t o  use, what s p e c i f i c  

quest ions t o  ask and how t o  word them, who t o  interview,  how t o  

organize h i s  data, what s t a t i s t i c a l  tests,  i f  any, are appropr ia te ,  

what t o  r epor t ,  how t o  phrase h i s  r epor t  and assess i t s  s ign i f i cance  

and so on. Furthermore, he does not m a k e  h i s  choices i n  a p o l i t i c a l  

o r  s o c i a l  vacuum. Not only must he wres t l e  wi th  himself and h i s  

own biases, l i m i t a t i o n s ,  and m e n t a l  processes ,  he must wres t l e  w i t h  

o the r s .  Those who work w i t h  him o r  f o r  him, those who m a k e  resources  

ava i l ab le  t o  h i m  and have c e r t a i n  expec ta t ions  about what he w i l l  do, 

t hose  who he hopes w i l l  answer h i s  quest ions,  those who he expects  

w i l l  read about whatever he f i n d s .  He also has h i s  own career  t o  be 

concerned about. 

sometimes s k i l l f u l l y ,  sometimes not  so s k i l l f u l l y ,  depending on the 

symbols o r  format used i n  present ing them, the long s t r i n g  of choices 

and compromises which have been made i n  a r r i v i n g  at them. 

what 

The publ ic  r e s u l t s  of h i s  research usua l ly  conceal, 

The normative model which the researcher  i s  supposed t o  fol low 

i n  all of  t h i s ,  t h e  model i n  which he i s  indoct r ina ted  as he goes 

through the process  of becoming a ' s o c i a l  s c i e n t i s t , '  bears a re- 

markable resemblance t o  t h e  modes of r a t i o n a l  decision-making which 

admin i s t r a to r s  and 'economic men' are said (o r  supposed) t o  follow. 
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He should proceed ca re fu l ly  from thought t o  ac t ion ,  one following 

t h e  o ther  i n  t h a t  sequence. He i s  t o  work out  h i s  t h e o r i e s  and con- 

cepts ,  c l e a r l y  and l o g i c a l l y ,  der iv ing  from them ' t e s t a b l e '  hypo- 

theses  - (goals) .  Next he develops a design - the  bes t  one, mind 

you - f o r  co l l ec t ing  data and examining them (means). 

p r i a t e  thought he  accepts o r  r e j e c t s  t he  hypotheses, according t o  

c e r t a i n  e x p l i c i t ,  r a t i o n a l  c r i t e r i a ,  and then moves on t o  h i s  next 

problem. Where t h e  businessman, s a y ,  maximizes p r o f i t s ,  t h e  s o c i a l  

s c i e n t i s t  at tempts t o  maximize cont r ibu t ions  t o  knowledge o r  some 

such th ing .  The way t o  do t h i s ,  presumably, i s  by following the  

model ca re fu l ly  and ' r i go rous ly ' ,  always assess ing  each a l t e r n a t i v e  

i n  l i g h t  of t h i s  desired end. 

After appro- 

Unfortunately t h i s  model i s  misleading - both f o r  t he  adminis-  

t r a t o r  and the  researcher  - i n  so f a r  as it  i s  taken as a descr ip-  

t i o n  of what he i n  f a c t  does o r  even comes c lose  t o  doing. He does 

not have the  time, w i t s ,  capac i ty ,  o r  resources  t o  maximize. The 

model may serve simply t o  hide t h i s  f a c t  o r  else as a source of 

guilt s ince  he ' d i d n ' t  do it t h e  way he should have ' .  It  may a l s o  

be misleading as a p resc r ip t ive  guide f o r  decision-making, e spec ia l ly  

i n  t he  case of research, both because of the  g u i l t  f e e l i n g s  it tends 

t o  produce and because it l i m i t s  the  imagination arid invent iveness  

of the researcher .  Compulsive adherence t o  it, o r  a c lose  approxi- 

mation thereof ,  may produce a ' t r a i n e d  incapac i ty '  t o  t h i n k  imagina- 

t i v e l y .  
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A t  f e w  o the r  times i n  t h e  research process does i t s  decision- 

making cha rac t e r  become more apparent than  when one si ts  dawn t o  

prepare a r epor t  l i k e  t h e  one which follows. The t r ade -o f f s  which 

must be,made between one set of values and another i n  producing it 

become c l e a r l y  (and p a i n f u l l y )  obvious. S p e c i f i c a l l y ,  from t h e  

po in t  of view of a policy-maker, un less  such a r e p o r t  comes out  

almost immediately after t h e  d a t a  is co l l ec t ed  the  relevance of 

i t s  f ind ings  are questionable o r  merely of h i s t o r i c a l  i n t e r e s t .  

He has t o  make dec is ions  now and doesn ' t  have t i m e  t o  w a i t  u n t i l  

all the facts are i n  (they never E, of course) o r  a l l  t h e  i s s u e s  

c l e a r .  

always claim, o f t e n  j u s t i f i a b l y ,  sometimes as a defense mechanism, 

t h a t  condi t ions  have already changed so much t h a t  t h e  d a t a  are no 

longer  r e l evan t  o r  ' t rue' .  F ina l ly ,  he o f t e n  wants t he  r e s u l t s  

t o  be s t a t e d  i n  'simple, straight-forward conclusions'  and doesn ' t  

want t o  be bothered with all of t h e  q u a l i f i c a t i o n s  o r  r a t i o n a l e  

which are t h e  hallmarks of the academic. He h a s n ' t  t he  time o r  

pa t i ence  t o  wend h i s  way through a l l  of t h e  ( t o r t u r e d )  prose which 

preceeds a statement.  For ac t ion  purposes he needs a simple answer: 

Yes or  No! More o r  Less! Stop o r  Go: Good o r  Bad: 

- 

Furthermore, i f  there i s  t o o  much of a time lag, he can 

On t h e  o the r  hand, t h e  researcher  is faced by a mass of d a t a  

and has  c e r t a i n  norms about haw it ought t o  be treated. There are 

a number of a l t e r n a t i v e  ways i n  which t h i s  mass can be p r o f i t a b l y  

d iv ided  up, analyzed and presented. There i s  no c lear -cu t ,  one- 

b e s t  way f o r  doing it: each has i t s  advantages and disadvantages. 
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. 
F:specinlly when one i s  J u s t  beginning h i s  ana lys i s ,  as i s  t h e  case 

i n  t h i s  study, t h e  u n c e r t a i n t i e s  of where t o  begin and how t o  order  

t h i n a s  are immense. 

some ar-e probably bet ter  than  o thers ,  depending on t h e  c r i t e r i a  

While t h e r e  i s  never any f i n a l ,  b e s t  answer, 

beinq used. Unfortunately,  s e l e c t i n g  t h e  c r i t e r i a  takes t i m e ,  

eva lua t ing  a l t e r n a t i v e  ways of analyzing and present ing  t h e  data 

takes  even more t i m e .  F ina l ly ,  reducing a rather complex ana lys i s  

t o  a few simple s ta tements  i s  d i f f i c u l t  i f  one i s  t o  do j u s t i c e  t o  

the  complex meaning of t h e  r e s u l t s .  

This r epor t  thus  r ep resen t s  a compromise (which may s a t i s f y  

no one) between t h e  need t o  g e t  it out  as soon and i n  as s t r a i g h t -  

forward a language as poss ib le ,  and t h e  d e s i r e  t o  do a maximally 

respec tab le  job with l i m i t e d  resources  and s k i l l s .  Right ly  o r  

wrongly, it was assumed t h a t  t h e  r e s u l t s  were of  some i n t e r e s t  t o  

decision-makers i n  NASA and elsewhere s ince  t h i s  seemed t o  be in-  

cluded, a t  least  i m p l i c i t l y ,  i n  t he  terns of  t h e  o r i g i n a l  gran t  

under which t h i s  study w a s  done. The r e s u l t s  are c l e a r l y  of i n -  

t e res t  t o  those who par t ic ipa, ted by completing ques t ionnai res  s ince  

over three-fourths  o f  them asked f o r  a copy of them. 

A s  a consequence o f  t h i s  compromise (and compromises of  some 

s o r t  a re  always involved) ,  only very crude measures of  c e r t a i n  

important variables are used and only t h e  very s imples t  types of 

a n a l y t i c  techniques and s t a t i s t i c a l  tes ts  are employed. The de- 
- _  

velopment and refinement of more soph i s t i ca t ed  i n d i c a t o r s  f o r  t he  

va r i ab le s  and the use of more e x o t i c  a n a l y t i c a l  models would have 

taken more time. They w i l l  come l a t e r  as t h e  a n a l y s i s  preceeds,  
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and, i n  t h e  meantime, we have at l e a s t  a p r e t t y  good idea of what 

they will probably show. I n  addi t ion,  only a small part  of t h e  

data co l l ec t ed  i n  t h e  study (probably about 596) has been used i n  

t h e  present  repor t .  

work i s  proceeding. This 5 per  cent  was se l ec t ed  l a rge ly  because 

it seemed, i n t u i t i v e l y ,  t o  be an easy and i n t e r e s t i n g  p lace  t o  

begin. The f indings  would, at t h i s  po in t ,  seem t o  subs t an t i a t e  

the soundness of t h i s  judgment. 

Much remains unconsidered a t  t h i s  po in t  though 



INTRODUCTION 

I n  t h e  years  s ince  t h e  successfu l  o r b i t i n g  of Sputnik I, t h e r e  

have been numerous at tempts  by p o l i t i c a l  and adminis t ra t ive  o f f i c i a l s  

t o  spec i fy  the goa ls  of t h e  U.S. space program, both what they are 

or  have been and what they i d e a l l y  should be. The i n i t i a l  e f f o r t s  

i n  t h i s  regard occurred during the  debates surrounding the  eventua l  

passage of the Nat ional  Aeronautics and Space A c t  of 1958. 

l e g i s l a t i o n  created a c i v i l i a n  agency, NASA, headed by an Administrator 

This  

w i t h  d i r e c t  access t o  t h e  President  and assigned t o  t h i s  organizat ion 

formal r e s p o n s i b i l i t y  f o r  pursuing a v a r i e t y  of more-or-less concrete  

objec t ives .  

vironment wi th in  which NASA operates  has sh i f ted ,  so have t h e  p r i o r i -  

Since t h a t  time,as t h e  p o l i t i c a l  and technologica l  en- 

t i e s  at tached t o  these  var ious objec t ives .  

During i t s  f l edg l ing  years  i t s  bas i c  cha rac t e r  and, i n  f a c t ,  i t s  

long-run fu tu re  was i n  considerable  doubt. Was it going t o  continue 

i n  t h e  d i r e c t i o n  of t h e  National Advisory Committee on Aeronautics 

as a modest, low-key appl ied research agency f o r  t h e  aero-space 

indus t ry  and t h e  mi l i t a ry?  

of NSF and N I H ,  providing g ran t s  and technologica l  apparatus  t o  

Was it going t o  fol low i n  t h e  foo t s t eps  

un ive r s i ty  s c i e n t i s t s  f o r  the unhurried,  c a r e f u l  s c i e n t i f i c  i n v e s t i -  

ga t ion  of t h e  atmosphere and space? Would it go all out i n  competi- 

t i o n  with t h e  Russians t o  recoup the p r e s t i g e  which many Americans 

f e l t  had been l o s t ?  Would it be able t o  surv ive  pressure  from the  

A i r  Force and some of t h a t  agency's key suppor te rs  i n  Congress f o r  

a s i g n i f i c a n t  p a r t  i n  t h e  space program? 

4 
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These i s s u e s  were s t i l l  unresolved when President Kennedy 

announced i n  1961 t h a t  he was committing the na t ion  t o  a program 

t o  land a m a n  on t h e  moon by 1970. This gave new impetus, d r ive  

and a sense of d i r e c t i o n  t o  t h e  whole space program and r e s u l t e d  

i n  t he  harnessing of vast na t iona l  resources i n  the  name of an 

e s s e n t i a l l y  p o l i t i c a l l y  motivated objec t ive .  It also crea ted  a 

s i t u a t i o n  i n  which o the r  NASA ob jec t ives  and t h e  cons t i tuenc ies  

t o  which they seemed important tended t o  be overshadowed i f  not 

occas iona l ly  l o s t  sight of .  Nar w i t h  t h e  approach of t h e  first 

success fu l  manned l u n a r  landing, s t i l l  another new environment 

f o r  t h e  organiza t ion  w i l l  come i n t o  ex is tence .  

A s  w i t h  any organiza t ion  which has a f i n i t e  goal, accomplish- 

ment of tha t  goal c r e a t e s  a c r i s i s  s i t u a t i o n .  One a l t e r n a t i v e ,  of 

course, i s  f o r  t h e  organiza t ion  t o  go out of "business". For a 

number of reasons inc luding  t h e  f a c t o r  of sunk cos t s ,  both i n  

material and human terms, t h e  pressures  a r i s i n g  from groups i n  

t h e  o r g a n i z a t i o n ' s  environment who have, i n  one way o r  another, 

become dependent upon it fo r  t h e i r  own exis tence  t h i s  s t a r k  a l t e r -  

n a t i v e  i s  seldom, i f  ever,  s e l ec t ed ,  Such pressures  a re  very c l e a r  

i n  t he  case of NASA. Another a l t e r n a t i v e  i s  f o r  an organiza t ion  

t o  b e  dismembered and f o r  d i f f e r e n t  groups wi th in  it t o  be absorbed 

i n t o  some o the r  ongoing u n i t s  w i t h  goa ls  of the i r  own. 

happens w i t h  g r e a t e r  frequency, it t o o  poses a threat both t o  t h e  

e s p r i t  d ' corps  of those  involved and t h e  d e l i c a t e  p o l i t i c a l - s o c i a l  

equi l ibr ium which has  been worked out  w i t h  the environment over 

t h e  years .  

While t h i s  
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Thi rd ly ,  a kind of informal "succession of goals"l  m a y  occur 

with a new set of  de f a c t o  if not de j u r e  objec t ives  a r i s i n g  as t h e  

r e s u l t  of changes i n  t h e  leadersh ip  of t h e  organizat ion,  changes i n  

t h e  socJal composition of i t s  members, o r  i t s  a l l i a n c e s  with and 

commitments t o  var ious powerful groups i n  i t s  environment. In  some 

ins tances ,  even i n  a publ ic  bureaucracy such as NASA, t h i s  m a y  serve 

as a p a r t i a l  s u b s t i t u t e  f o r  having t o  redef ine ,  formally,  major or-  

ganiza t iona l  intent ions.2 This m i g h t  be c i t e d  as an example of in -  

crementalism i n  goa l  de f in i t i on :  r a t h e r  than  r a i s i n g  anew t h e  e n t i r e  

quesLion o f  what kind of  an organizat ion it ought t o  be o r  whether 

it even ought t o  be continued, goals a r e  adjusted gradual ly ,  at the  

"masgins" so t o  speak, and b a s i c  i s sues  a re  never r a i sed  and t h e  

process of  goal adjustment i s  r e l a t i v e l y  i n v i s i b l e  t o  all. That 

t h i s  succession has occurred a t  a l l  becomes apparent only i n  r e t r o -  

spec t .  A f i n d  a l t e r n a t i v e ,  of course,  i s  t o  seek a formal, e x p l i c i t  

r e d e f i n i t i o n  of organiza t iona l  goals  and, i n  the case of  a publ ic  

bureaucracy, t o  receive from t h e  p o l i t i c a l  system a new commitment, 

a new statement of long-run obl iga t ions .  A t  p resent  it appears t h a t  

NASA is  attempting t o  steer a middle course between these  l a t te r  

two a l t e r n a t i v e s .  

1. Blau, Pe ter  M., Bureaucracy i n  Modern Society (N.Y: Random 
House, 19561, pp. 95-96. 

2. For example, see P h i l i p  Selznick,  TVA and t h e  Grass Roots 
(Berkeley and Los Angeles: 
1949) and Burton Clark,  The Open Door College, (N.Y.: 
McGraw-Hill, 1960). 

Universi ty  of C a l i f .  Press, 
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Already t h e r e  are many s igns t h a t  some of  t h e  earlier p o l i t f c a l  

and popular support f o r  t h e  program i s  beginning t o  wane and t h a t  

NASA o f f i c i a l s  are c a s t i n g  t h e i r  n e t s  widely f o r  new goals and com- 

mitments o r  at least a r e d e f i n i t i o n  of pas t  purposes which w i l l  

enable them t o  maintain and j u s t i f y  t h e  continued use of t h e  en- 

gineering-management c a p a b i l i t i e s  which have been b u i l t  up over t h e  

decade. A t  one level t h i s  i s  occurring through t h e  p r o l i f e r a t i o n  

of  in-house and con t r ac tua l  s t u d i e s  which examine i n  d e t a i l  how 

space technology might be explo i ted  further and applied t o  such 

problems as weather p r e d i c t i o n  and cont ro l .  I n  a s i m i l a r  f ash ion  

numerous g ran t s  and con t r ac t s  have been given t o  groups t o  study 

p o s s i b l e  innovations i n  t h e  use o f  NASA management technizues o r  

technology f o r  t h e  s o l u t i o n  of a range of s o c i a l  problems - crime 

de tec t ion ,  waste d i sposa l ,  air  po l lu t ion ,  urban congestion. A t  

another  level, attempts a r e  being made t o  ge t  a formal recollnnitment 

i f  not a formal  r e d e f i n i t i o n  of goals and p r i o r i t i e s  from the po l i -  

t i c a l  system.' Without such a commitment t h e  f u t u r e  charac te r  of 

t h e  agency, even i t s  ex i s t ence  a t  a level approaching t h a t  of i t s  

p r e s e n t  opera t ions ,  i s  i n  considerable doubt. 

3. Hearings Before t h e  Committee on Aeronaut ical  and Space 
Serv ices ,  U.S. Senate, 89th Congress, 1st Session, National 
Space Goals f o r  t h e  Post-Apollo Period (Washington, D.C.: 
U.S.G.P.O., 1965) and t h e  newly i ssued  r e p o r t  of t h e  
P res iden t ' s  S c i e n t i f i c  Advisory Committee on Space Goals 
r epor t ed  i n  t h e  New York Times,  Feb. 12, 1967, p. 1. 
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I n  t h i s  l i g h t  i t  seems p a r t i c u l a r l y  imperative t o  inqu i r e  i n t o  

t h e  responses of t h e  s c i e n t i f i c  community t o  the  space program t o  

date .  Up t o  now, research and explora t ion  of  the unknown have 

given % c e r t a i n  e l an ,  a c e r t a i n  sense of  excitement t o  many of 

those who work f o r  o r  w i t h  NASA. 

would probably l o s e  many of  those who a re  motivated by such oppor- 

t u n i t i e s  and, i n  becoming e s s e n t i a l l y  a t echn ica l  organizat ion 

concerned w i t h  t h e  e x p l o i t a t i o n  of a l imi t ed  range of  technology, 

would undergo a s u b s t a n t i a l  sh i f t  i n  s e l f - d e f i n i t i o n  and change 

i n  personnel. The use of technology t o  "solve" s o c i a l  problems 

can a l s o  be an e x c i t i n g  undertaking, of course, bu t  most c e r t a i n l y  

it would tend t o  appeal t o  a d i f f e r e n t  type of person than does 

research on the  f r o n t i e r s  of space. It a l s o  r a i s e s  the  quest ion 

of whether o r  not NASA, as it  i s  present ly  cons t i t u t ed ,  i s  the  

bes t  organizat ion t o  take r e s p o n s i b i l i t y  f o r  such a c t i v i t i e s .  On 

t h e  whole, engineers and s c i e n t i s t s  a r e  not ,  as p ro fes s iona l  groups, 

noted f o r  t h e i r  understanding of o r  s e n s i t i v i t y  t o  soc io -po l i t i ca l  

systems. Basic research and t h e  conduct of elaborate s c i e n t i f i c  

i nves t iga t ions  i n  space and on the  var ious p lane tary  bodies ,  on 

the  o the r  hand, could p o t e n t i a l l y  provide some of  t he  needed l e g i t i -  

macy f o r  t he  cont inuat ion of NASA at  o r  n e a r  i t s  present  l e v e l  of 

operat ion and, a t  l e a s t  i n  t he  sho r t  run, avoid such d i f f i c u l t i e s .  

Without t h i s  element t h e  agency 
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... This,  however, assumes t h a t  s c i e n t i s t s  see NASA as an agency 

i n  which they have some degree of in f luence  and with which they 

can work without  having t o  give up s u b s t a n t i a l  c o n t r o l  over t h e i r  

own d e f i n i t i o n s  of what c o n s t i t u t e s  "good science," what research  

they  want t o  do, and how they want t o  go about it and not be inun- 

da ted  by r e d  tape and r i g i d  time schedules and overwhelmed by tech- 

nology. It a l s o  assumes t h a t  many of them feel  o r  can be brought 

t o  feel  t h a t  something of subs tan t ive  value t o  sc ience  can accrue 

from a massive commitment t o  space and p lane tary  research. This 

has  t o  be weighted, of course, aga ins t  t h e  poss ib l e  benefi ts  t o  

sc ience  and mankind from a l t e r n a t i v e  uses of these same resources,  

assuming t h a t  p o l i t i c a l  r e a l i t i e s  make such a l t e r n a t i v e  commit- 

ments l i k e l y .  

A second important reason f o r  i nqu i r ing  i n t o  t h e  image which 

t h e  s c i e n t i f i c  community has  of NASA i s  tha t  t h e  agency has had, 

s i n c e  i t s  incept ion ,  t h e  e x p l i c i t  goa l  of expanding "...human 

knowledge of phenomena i n  t h e  atmosphere and space.. .It4 While 

t h i s  goal has gene ra l ly  been overshadowed by t h e  more spec tacular  

and c o s t l y  manned space f l i g h t  program, i n  the name of such an 

o b j e c t i v e  NASA has  c rea t ed  a r a t h e r  ex tens ive  space sc ience  program 

over t h e  years .  

and several thousand s c i e n t i s t s  and engineers both wi th in  these  

It involves all major u n i v e r s i t i e s  i n  some degree 

4. S t a f f  Report, prepared f o r  t h e  Committee on Aeronautical 
and Space Sciences, U.S. Senate, 87th Congress, 2nd Session, 
Nat iona l  Aeronautics and Space Act o f  1958 (Washington, D.C.: 
U.S.G.P.O., 1962), p. 2. 
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u n i v e r s i t i e s  and wi th in  the  agency's research centers .  During 

f i s c a l  year  1964, f o r  example, t h e  programs wi th in  the  Off ice  of 

Space Science and Applications,  which has e x p l i c i t  r e s p o n s i b i l i t y  

f o r  t h i s  aspect  of NASA's a c t i v i t i e s ,  accounted f o r  approximately 

1 2  per  cent  of t he  personnel d i r e c t l y  involved i n  f l i g h t  programs 

i n  the  agency and almost 17 per  cent  of t he  t o t a l  research and 

development budget. 

This i n t e r a c t i o n  between the  space agency and i t s  s c i e n t i f i c  

environment has taken seve ra l  forms. The l a r g e s t  share  of i t s  

support  of research i n  t h e  u n i v e r s i t i e s  has gone f o r  p r o j e c t s  

or ien ted  towards s p e c i f i c  missions. As one commentator has  suggested, 

it rnw be t h i s  

of NASA he ld  by the  academic community."6 

".. .project-type research t h a t  determines t h e  i m a s  

I n  addi t ion ,  however, 

the  Sustaining University Program has suppl ied funds f o r  construct-  

i n g  bui ld ings  and o ther  research f a c i l i t i e s  a t  some dozen p laces  

p lus  s i zeab le  gran ts  f o r  bas i c  research and t r a ineesh ips  f o r  over 

1,000 s tudents  a t  more than  100 u n i ~ e r s i t i e s . ~  By t h e  Spring of 

5. U.S. Congress, House, Committee on Appropriations,  Indepen- 
dent  Off ices  Appropriations f o r  1963, Hearings, 87th Congress, 
2nd Session, Pa r t  3, pp. 511; 1039. 

6 .  Montgomery, D.J. ,  F i n a l  Report t o  t h e  Nat ional  Aeronautics 
and Space Administration on a Study of  NASA-University 
Relat ions (East Lansing, Michigan; Michigan S t a t e  Universi ty ,  --. 11-12, 
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1965 approximately fo r ty - f ive  successful  space shots  car ry ing  one 

o r  more scientific-technological experiments had been launched, 

ranging i n  v a r i e t y  and purpose from the Ranger series, bear ing 

f e w  experiments, t o  s eve ra l  o rb i t i ng  satel l i te  l abora to r i e s  carry-  

i n g  anywhere from t h i r t y  t o  f i f t y  experiments on board. 

f i gu re  does not include a number of bal loon f l i g h t s  and sounding 

rockets  which have a l s o  ca r r i ed  experiments a l o f t  f o r  s c i e n t i s t s .  

F ina l ly ,  t o  he lp  i n  t h e  planning and d i r e c t i o n  of these  numerous 

e f f o r t s  the  agency, sometimes with the  he lp  of t he  National 

Academy of Science, has  p ro l i f e ra t ed  a mult i tude of  formal and 

informal,  permanent and ad hoc advisory committees and s p e c i a l  

s tudy and review panels  a majori ty  of whose membership has been 

drawn from t h e  s c i e n t i f i c  community. 

This 

a 

Thus NASA has succeeded i n  c rea t ing  an e l abora t e  network of 

a l l i a n c e s  with c e r t a i n  segments of  t he  un ive r s i ty  and s c i e n t i f i c  

world. I t s  support  of  s c i e n t i f i c  work i n  t h e  atmosphere and space 

h a s  used up a s i g n i f i c a n t  share  of the  ava i l ab le  resources  and 

t h e  results, p o t e n t i a l l y ,  can serve t o  l eg i t ima te  these  e f f o r t s  

t o  both t h e  p o l i t i c a l  and s c i e n t i f i c  community. The quest ion t o  

be asked now is :  What value,  i n  terns of  s c i e n t i f i c  pay-off, do 

scientists a s soc ia t e  with t h e  program t o  da te?  If t h a t  value i s  

deemed t o  be high then  t h e  argument t h a t  conducting science i n  

8. National Aeronautics and Space Administration, Report t o  
the Space Science Board, National Academy of Sciences 
'(Washington, Sept. 1964). 
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space can p a r t i a l l y  j u s t i e  t h e  p a s t  and poss ib ly  f u t u r e  expendi- 

t u r e  of na t iona l  resources  f o r  an ex tens ive  space program i s  given 

add i t iona l  w e i g h t .  If it i s  deemed t o  be low then it raises some 

se r ious  doubts about pas t  dec is ions  and f u t u r e  d i r e c t i o n s  (o r  else 

about t h e  broad-mindedness and long-range th inking  of t h e  s c i e n t i -  

f i c  community). 

Research Design 

I n  order  t o  examine some of these  i s s u e s  i n  de t a i l ,  a s t ruc -  

tu red ,  self-administered ques t ionnai re  was  designed f o r  mai l ing 

t o  a sample of respondents drawn from several d i f f e r e n t  popula- 

t i o n s  of  s c i e n t i s t s .  The subjec t  matter which it covered w a s  

based on some hypotheses about decision-making i n  science and t h e  

e f f e c t s  of  Big Science on t h e  oreaniza t ion  of research,  hypotheses 

derived from a reading of  previous work i n  these areas and exten- 

sive semi-structured interviews conducted over t h e  per iod of a 

year  w i t h  almost 50 un ive r s i ty  s c i e n t i s t s  involved i n  space research 

p lus  another 50 o r  so NASA managers and s c i e n t i s t s .  Only a por- 

t i o n  of  t h e  r e s u l t s  are repor ted  i n  t h e  present  paper.  

After a p r e t e s t  of  the  instrument,  a t o t a l  of 2,503 ques- 

t i o n n a i r e s  were sen t  t o  s c i e n t i s t s  whose names were drawn by a 

random process from one of three sources:  ( a )  t he  membership 

l i s t i n g s  of the Nat ional  Academy of  Sciences;  ( b )  t he  10 th  

and, where poss ib le ,  t h e  11th e d i t i o n  of American Men of Science; 

2nd ( c )  a l i s t  o f  all those  s c i e n t i s t s  from u n i v e r s i t i e s ,  govern- 

ment o r  industry who have p a r t i c i p a t e d  i n  t h e  space sc ience  program 
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i n  NASA i n  any fash ion  inc luding  such th ings  as rece iv ing  a research  

grant  between 1958-65, having a f l i g h t  experiment of any kind o r  

being a member of a NASA Science Advisory Committee o r  a space 

sc ience  panel  o r  study group of t he  National Academy of Sciences 

from 1957-65. 

cedence w a s  given t o  t h e  l i s t  of space s c i e n t i s t s  and another name 

w a s  drawn f o r  t h e  o t h e r  group. 

When a name appeared on more than  one l i s t ,  pre- 

After a follow-up l e t t e r  and, f i n a l l y ,  a follow-up question- 

n a i r e  t h e  number of usable r e tu rns  was 1,295 (52%). 

der, there were 265 (11%) refusa l s ,  271 (11%) which were re turned  

e i ther  because of a l a c k  of a cur ren t  address o r  because t h e  re- 

spondent w a s  deceased,and 632 (26%) of which no kind of response 

w a s  received. 

almost 20 pages long and, on t h e  average, required 45 minutes t o  

complete, t h i s  would appear t o  be a rather impressive r e tu rn .  

can be seen from Table 1, the response r a t e s  var ied  somewhat by 

sub-groups. 

O f  t h e  remain- 

I n  l i g h t  of t h e  f a c t  tha t  t h e  survey instrument w a s  

A s  

The lowest rate of r e t u r n  was from respondents a t  NASA head- 

q u a r t e r s  whose names were se l ec t ed  because they appeared on our 

l i s t  of space s c i e n t i s t s .  

ques t ionnai re ,  20 per cent  sent back r e f u s a l s  and almost h a l f  (45%) 

did not  bo ther  t o  respond i n  any fash ion  t o  repeated i n q u i r i e s .  

The next lowest propor t ion  of completed ques t ionnai res  was from 

those  s e l e c t e d  on t h e  basis of t h e i r  membership i n  t h e  National 

Academy of Science. 

Only 30 per  cent of them completed the 

Only a l i t t l e  over two-f i f ths  of them f i l l e d  
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out  and returned our  quest ionnaire  while  a majori ty  (55%) e i t h e r  ex- 

p l i c i t l y  refused t o  respond o r  else ignored our reques ts  a l toge the r .  

A s  might be expected, the  h ighes t  rates of r e t u r n  were from 

those most d i r e c t l y  involved i n  the  research  aspec ts  o f  t h e  space 

program: un ive r s i ty  space science researchers  (58%) and NASA f i e l d  

cen te r  s c i e n t i s t s  and managers (56%). I n  terms of  t h e i r  s c i e n t i f i c  

o r  managerial  careers it i s  these  ind iv idua l s  who have made t h e  

g r e a t e s t  commitment t o  the  program and thus  have t h e  g r e a t e s t  vested 

i n t e r e s t  i n  i t s  charac te r ,  d i r e c t i o n  and a f f e c t  on them. Further-  

more, they would be t h e  ones most l i k e l y  t o  fee l  t h a t  t h e i r  answers 

might have some p o s i t i v e  inf luence on pol icy  makers i n  t he  space 

sciences area i n  NASA. The quest ionnaire  can be seen as an a l ter-  

na t ive ,  anoqymous, non-threatening way t o  communicate views, popular 

and unpopular, t o  headquarters  dec is ion  makers. 

Table 1. 

This  tab le  shows the  d i s p o s i t i o n  of  ques t ionnai re  r e t u r n s  by sample 
sub-groups. 

DISPOSITION OF QUESTIONNAIRES 

NASA : 
Fie ld  Centers 
He adqu ar t e r s 

Per cent  o f :  

Undelivered, 
Completed Refusals  Deceased N o  Response 

56 % 3% 13% 28% ( 207 ) 
( 56) 30 20 5 45 

Other Space S c i e n t i s t s :  
Un ive r s i t i e s  58 13 7 22 (528 ) 
Other 53 8 21 18 (195 1 

National  Academy of 
Science 42 29 3 26 (277 1 

American Men of Science 51 6 1 5  27 (1,236) 



. 
1 7  

: The sharp d i f f e rences  i n  response rates between NASA head- 

q u a r t e r s  and f i e l d  center  personnel undoubtedly r e f l e c t  s e v e r a l  

t h ings .  Most important is  probably the f a c t  t h a t  t h e  former group 

has formal  "program respons ib i l i t y"  f o r  space science and thus,  i n  

a very real sense, was being asked t o  comment on themselves o r  

t he i r  immediate adminis t ra t ive  superiors .  

considerable amount of self-confidence and secu r i ty .  Those a t  

the f i e l d  c e n t e r s  more o f t e n  see themselves as s c i e n t i s t s  on a 

par with s c i e n t i s t s  elsewhere and they  tend  t o  feel considerable 

mtonomy from and sometimes antagonism towards headquarters o f f i -  

c i a l s .  

on t h e  cha rac t e r  of the program. 

This would r e q u i r e  a 

Thus they  a re  both more free and more motivated t o  comment 

Another way t o  view t h e  ques t ionnai re  r e t u r n s  i s  t o  consider 

them i n  l i g h t  of the d i s c i p l i n a r y  i d e n t i f i c a t i o n  o f  t h e  respondents. 

This i s  e s p e c i a l l y  c r i t i c a l  s ince it w a s  a n t i c i p a t e d  that  s c i e n t i f i c  

d i s c i p l i n e  would be a key variable f o r  expla in ing  t h e  r e a c t i o n  of 

s c i e n t i s t s  t o  t h e  space program. This i s s u e  i s  dea l t  w i t h  i n  Table 2. 

Almost two-thirds of those  ind iv idua l s  who ident i f ied them- 

selves as be ing  i n  astronomy o r  one of the var ious  atmospheric o r  

ea r th  sc iences  f i l l e d  out  and returned t h e  ques t ionnai re .  As we 

s h a l l  see l a t e r  (Tables 5 and 6 below) these areas are among those  

most intimately involved i n  space research .  With the  except ion of 

mathematicians, a major i ty  of all t h e  o t h e r  s c i e n t i s t s  whose dis-  

c i p l i n a r y  backgrounds are known a l s o  completed and re turned  our 

survey instrument.  Forty- three pe r  cent  of  those  i n  mathematics 
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d i d  so and as we s h a l l  a l s o  see t h i s  p a r t i c u l a r  d i s c i p l i n e  i s  among 

those l e a s t  a f fec ted  by t h e  space program t o  date .  Only a l i t t l e  

over a quar te r  of those (28%) whose s c i e n t i f i c  s p e c i a l t i e s  fall 

o u t s i d q t h e  range of those shown i n  the  table o r  e l s e  are unknown 

responded. T h i s ,  of course, i s  understandable s ince ,  i n  p a r t ,  the i r  

f a i l u r e  t o  p a r t i c i p a t e  i n  the  study made it impossible t o  a sce r t a in  

t h e i r  background. 

Table 2. 
This table shows the  d i spos i t i on  of quest ionnaire  r e tu rns  by d i s -  
c i p l i n a r y  se l f - iden t i f i ca t ion .  

DISPOSITION OF QUESTIONNAIRES 

Per cent  of:  

Discipl inary Undelivered, 
Se l f - Iden t i f i ca t ion  Completed Refusals Deceased No Response &) 

Astronomy 6 5% 14% 6% 15% (110) 

Atmospheric and 
E a r t h  Sciences 66 a a 17 (191 1 

Biolorn,  L i f e  Sci . :  
Bio-chemistry , 
Bio-physics, 
Gene t i c s  , 
Microbiology 55 14 10 20 ( 260 1 

Other 55 13 8 24 (291 1 

Chemistry 54 6 15 24 

Engineering 54 8 17 21 (230 1 
Mathematics 43 13 14 30 

Physics 52 11 8 28 (447) 

Other and Unclassif ied 28 14  19 39 (330 ) 

. 



d Let us  focus,  f i n a l l y ,  on the  d i s c i p l i n a r y  and work c h a r a c t e r i s t i c s  

of those who responded t o  our questionnaire.  Consider f irst  t h e  

a s soc ia t ion  between sample sub-groups and s c i e n t i f i c  background. 

The d a t a  i n  Table 3 shows some ra the r  s u b s t a n t i a l  d i f f e rences  i n  

t h i s  r e spec t  between space s c i e n t i s t s ,  inc luding  those  i n  NASA, 

Table 3. 

This t a b l e  shows t h e  d i s c i p l i n a r y  s e l f - i d e n t i f i c a t i o n s  o f  respon- 
den t s  by sample sub-groups. 

Atmos & 
Sample 
Sub -group 

NASA 

Other 
Space Science 

Nat ional  Academy 
of Sciences 

American Men 
of Science 

Earth 
Astron Science B i o  Chem Engr Math physics Other -- - 

18 15 7 3 22 1 23 9 

19 15 19 6 13 1 21 6 

0 3 49 20 2 9 10 6 

1 2 26 38 13 4 14 2 

on the  one hand and those drawn from t h e  Nat ional  Acadew of American 

Men of Science on t h e  o the r .  Few of our respondents i n  NASA are i n  

f i e l d s  of chemistry, biology, or mathematics whi le  engineer ing and 

phys ics  combined account f o r  45 per  cent  o f  t h e  t o t a l .  

t i o n  of b i o l o g i s t s  among o t h e r  space s c i e n t i s t s  (1%) i s  somewhat 

h igher  and t h e  propor t ion  of engineers (13%) i s  somewhat lower than  

it i s  f o r  those  employed by t h e  space agency, but t h e  propor t ions  

of p h y s i c i s t s  and those  i n  t h e  astrcnomical, atmospheric and e a r t h  

The propor- 
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sc iences  i s  almost t h e  same. I n  con t r a s t ,  those whose names were 

talcen from our o the r  two l i s t s  of s c i e n t i f i c  populat ions are 

predominantly i n  t h e  b i o l o g i c a l  and chemical sciences w i t h  physics  

running 'a  poor t h i r d .  Only a handful  ident i f 'y  themselves e i ther  as 

astronomers or as atmospheric-earth specialists. 

Now l e t  us consider  t h e  r e l a t i o n s h i p  between sample sub-groups 

and the  types  of activity-management, research and teaching-in 

which our  respondents  sa^ they are pr imar i ly  engaged. NASA - 
af f i l i a ted  indiv idua ls  are t h e  most l i k e l y  t o  be managers of some 

Proportions who are in :  

Sample Management Basic Research Applied Research 
S US -group R&D Other  and Teaching and Development Other - -  

Other Space 
S c i e n t i s t s  35 4 53 

Uational Academy 
of Science 16 3 73 

American Men 
O f  Science 23 i o  44 

r d  19 $I ): 

7 3 

1 6 

s o r t  o r  ancther (51%) and t h e  least  l i k e l y  t o  descr ibe  themselves 

as b a s i c  researchers  o r  teachers  (26%). A t  t he  o t h e r  extreme, almost 

th ree- four ths  (73%) of t h e  s c i e n t i s t s  from the  Nat ional  Academy Sample 

see themselves as being i n  b a s i c  research  and less than  one-f i f th  

(19%) r e p o r t  being i n  management work. The next h ighes t  p ropor t ion  

. 
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of  s c i e n t i s t s  i n  b a s i c  research  (53%) occurs among those  outs ide  

of the agency involved i n  space research bu t  a lso t h i s  same sam- 

p l e  contains  t h e  second l a r g e s t  proport ion of managers (3%). 

One-third of  our respondents s e l ec t ed  from American Men of 

Science have managerial d u t i e s  and 44 per cent  are i n  research 

and teaching. 

I n  conclusion, NASA respondents are pr imar i ly  managers, 

those  from the Nat ional  Academy pr imar i ly  researchers and those 

i d e n t i f i e d  as space s c i e n t i s t s  o r  drawn from American Men of 

Science are s p l i t  somewhat unevenly between management and 

research w i t h  the d i v i s i o n  favoring t h e  l a t te r  a c t i v i t y .  

s e l e c t e d  from our populat ion of space s c i e n t i s t s  are predominant- 

l y  phys ica l  s c i e n t i s t s  and engineers while those drawn from o the r  

s c i e n t i f i c  populat ions are more l i k e l y  t o  be i n  biology and chem- 

i s t r y .  

Those 

Findings 

1NVOLVE"T I N  SPACE RESEARCH 

To set the stage f o r  the main thesis which we wish t o  pursue 

i n  the subsequent ana lys i s  -- t h a t  the images which s c i e n t i s t s  

have of  NASA and t h e  value of the space program t o  date are 

s t rong ly  asswfated with their  i d e n t i f i c a t i o n  with a pa r t i cu -  

lar s c i e n t i f i c  sub f i e ld  and the  degree of i t s  involvement i n  
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space science -- l e t  us  examine t h e  propos i t ion  t h a t  s c i e n t i s t s  

i n  var ious  s c i e n t i f i c  d i s c i p l i n e s  have been d i f f e r e n t i a l l y  in-  

volved i n  t he  space program, have d i f f e r e n t  degrees of commit- 

ment to ,  it and d i f f e r e n t  sources of  p o t e n t i a l  information about 

it. One s t e p  i n  t h i s  d i r e c t i o n  was taken already when we ex- 

amined the  d i s c i p l i n a r y  background of our respondents by sample 

source and found that  those  drawn from t h e  l i s t  of  space sc i en t -  

ists  tended t o  be phys ica l  s c i e n t i s t s  and engineers.  Even more 

dramatic evidence of t h i s  f a c t ,  however, i s  presented i n  Table 

Table 5. This table shows t h e  perceived c e n t r a l i t y  of t h e  space 

science program t o  var ious  d i s c i p l i n e s  by s c i e n t i f i c  spec ia l ty .  

Disc ip l inary  
Se l f - iden t i f i ca t ion  

Astronomy 

Atmospheric and E a r t h  
Sciences 

B o p o r t i o n  who said d i s c i p l i n e  

Biology, Life Sciences: 
Bio-chemistry, Bio-physics, 
Genetics,  Microbiology 

Other 

Chemistry 

Engine e r i ng 

Mathematics 

physics 

Cent ra l  Marginal 

67% 33% 

60 40 

5 87 

8 a6 

10 84 

46 52 

5 85 

44 51 

i n t e r e s t  w a s  : 

Non-exist an t  

0% 

0 

8 

6 

6 

2 

10 

2 



Our respondents were asked: "Are s c i e n t i s t s  i n  your d i s c i p l i n e  

c e n t r a l l y  o r  only marginal ly  i n t e r e s t e d  i n  t h e  space science pro- 

gram at  present?"  

e a r t h  sc ience  s p e c i a l t i e s ,  research i n  space seems t o  have o f fe red  

e x c i t i n g  and worthwhile oppor tuni t ies .  Two-thirds of t h e  s c i e n t i s t s  

ident iSying  themselves as astronomers and t h r e e - f i f t h s  of those  i n -  

d i c a t i n g  a background i n  atmospheric-earth d i s c i p l i n e s  ascr ibed  a 

p o s i t i o n  of c e n t r a l  i n t e r e s t  t o  work i n  t h e  space science program. 

Engineers (46%) and p h y s i c i s t s  (44%) were s u b s t a n t i a l l y  less una- 

nimous i n  accepting t h i s  pos i t i on  while  s c i e n t i s t s  i n  biology, 

chemistry and mathematics were almost unanimous i n  t h e i r  r e j e c t i o n  

of space research  as a sub jec t  of c e n t r a l  concern t o  them o r  t h e i r  

colleagues.  A t  t h e  same time, however, only a s m a l l  minori ty  of 

our  respondents were w i l l i n g  t o  subscribe t o  t h e  opposite extreme 

view: t h a t  t h i s  program he ld  absolutely no i n t e r e s t  f o r  people i n  

t h e i r  d i s c i p l i n e s .  Most were w i l l i n g  t o  admit a t  l e a s t  some m a r -  

g i n a l  i n t e r e s t  i n  work i n  space. 

Clear ly  f o r  astronomy and t h e  atmospheric and 

- 

Laboratory vs. Space Research 

The p lace  o f  work f o r  t h e  empir ica l ly  o r i en ted  s c i e n t i s t  has 

t y p i c a l l y  been e i t h e r  i n  t h e  labora tory  o r  i n  t h e  f ie ld .  While 

t h e  mathematician o r  t h e o r i s t  may need l i t t l e  more than  a desk, 

a c h a i r  and paper and penc i l ,  t h e  work of t h e  exper imenta l i s t  o r  

t h e  d e s c r i p t i v e  s c i e n t i s t  t akes  p lace  i n  a more spec ia l i zed  en- 

vironment complete with measuring devices and, o f t en ,  some form 
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of t e c h n i c a l  a s s i s t ance .  

NASA has developed makes feasible research i n  t h e  atmosphere and 

space on a sca le  and i n  a fash ion  h i t h e r t o  impossible. We would 

expect t h i s  work t o  have d i f f e r e n t i a l  consequences f o r  var ious  

s c i e n t i f i c  d i s c i p l i n e s  s ince  the space environment would seem 

more t h e o r e t i c a l l y  o r  empir ica l ly  re levant  f o r  some than  o thers .  

Thus, another i nd ica t ion  of  t h e  d i f f e rences  among s c i e n t i f i c  

f ie lds  i n  t h e i r  involvement in ,  and dependence on space research 

would be the way i n  which s c i e n t i s t s  i n  d i f f e r e n t  areas eva lua te  

t h e  p o t e n t i a l  value of  earth-based as opposed t o  space-based 

research.  This i s sue  i s  examined i n  Table 6. 

For t h e  f i rs t  time the technology which 

Table 6. 
This tab le  shows s c i e n t i s t s  ' percept ions o f  the  p o t e n t i a l  relevance 
of  earth-based vs. space-based research f o r  t h e i r  f i e l d  by s c i e n t i f i c  
s p e c i a l t y  . 

Di s c i p l i  nary 
Se l f - iden t i f i ca t ion  

Astronomy 

Atmospheric and 
E a r t h  Sciences 

Biology, L i f e  Sciences: 
Bio-chemi s t r y  
Bio-physics, 
Genet i c s 
Microbiology 
Other 

Chemistry 

Engineering 

Mathematics 

Physics 

Proportion r a t i n g  as most promising: 
Space-based Earth-based 

R e  se arch R e  s e arch Both Equal 

39 % 17 5 44 % 

32 22 

5 71 

9 66 

5 73 

22 38 

6 62 

24 50 

46 

24 

25 

22 

40 

32 

26 



I .  25 

Severa l  t h ings  s tand  ou t  from t h e  t a b l e .  F i r s t  of all, no - 
d i s c i p l i n e  appears t o  be t o t a l l y  dependent f o r  i t s  f u t u r e  upon 

NASA and t h e  technology it has made ava i l ab le ,  though some are 

c e r t a i n l y  more so than  o thers .  

and atmospheric-earth s c i e n t i s t s  we f i n d  t h a t  only approximately 

one-third view space-based research as t h e  c r i t i c a l  wave of t h e  

f u t u r e .  A larger propor t ion  - 44 and 46 per  cent  r e spec t ive ly  - 
subscr ibe  t o  t h e  view t h a t  both space and more t r a d i t i o n a l  labo- 

r a t o r y  o r  f i e l d  work a re  o f  equal p o t e n t i a l  while c lose  t o  one- 

f i f t h  o f  them s t i l l  s i n g l e  out earth-based research  as most 

However, even among astronomers 

- 

important. 

Secondly, no d i s c i p l i n e  w i l l  apparently be unaffected by 

what might happen i n  the  space science program. Even a small 

percentage of b i o l o g i s t s ,  chemists and mathematicians rate t h e  

p o t e n t i a l  of space-based research h ighes t  and a l a r g e r  number 

are w i l l i n g  t o  rate space work at  l e a s t  as equal i n  p o t e n t i a l  

t o  t h a t  conducted on the  ground. A t  t h e  same time it i s  evident 

t h a t  from over two-f i f ths  t o  almost th ree- four ths  of them con- 

- -  

.. 

t i n u e  t o  p lace  t h e i r  g r e a t e s t  f a i t h  i n  t h e  t r a d i t i o n a l  way. 

F i n a l l y ,  phys ics  appears t o  f a l l  i n  between these o the r  d i s c i -  

p l i n e s .  Only h a l f  of t h e  p h y s i c i s t s  s e l e c t  earth-based work 

as hold ing  most promise f o r  t h e i r  f i e ld  while t h e  o the r  ha l f  

i s  d iv ided  i n  i t s  j u d w e n t  on the  c e n t r a l i t y  o f  research  i n  

space over l abora to ry  work. 
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Commitment t o  NASA 

What of the commitment f e l t  by s c i e n t i s t s  i n  d i f f e r e n t  dis-  

c i p l i n e s  t o  NASA as an organizat ion? 

expandea r e l a t i v e  t o  o ther  agencies? 

work which it has m a d e  poss ib le  could have found a home e l s e -  

where or has  it been dependent so l e ly  on t h e  ex is tence  of t h i s  

p a r t i c u l a r  organizat ion? Consider f i rs t  t h e  assoc ia t ion  between 

d i sc ip l ina ry  se l f - iden t i f i ca t ion  and whether o r  not an ind iv idua l  

feels t h a t  t he  share  of t h e  Federal  R & D budget - 1 5  b i l l i o n  i n  

1965 - which NASA received, approximately 5 b i l l i o n ,  should have 

been g rea t e r ,  less or w a s  about r i g h t .  

i nd ica t ion  of t h e i r  commitment t o  NASA as a t o t a l  organizat ion.  

Would they l i k e  t o  see it 

Do they believe tha t  t h e  

This w i l l  g ive us  one 

As it t u r n s  out ,  t he  major d i f f e rences  are not between those 

who f e e l  NASA should have received more and those who f e e l  t h a t  

it w a s  over-supported, bu t  between those who viewed the  l e v e l  of 

funding as adequate and those who thought it should have been 

cut  back. Once again the  g rea t e r  involvement i n  and commitment 

t o  t h e  space program f o r  t he  f ie lds  of astronomy, atmospheric 

and earth sciences,  engineer ing and physics  i s  demonstrated. 

S c i e n t i s t s  i n  these d i s c i p l i n e s  were t h e  most w i l l i n g  t o  express 

the  opinion that  NASA's share of t he  Federal  R & D budget i n  1965 

w a s  about r i g h t  and the least l i k e l y  t o  f e e l  tha t  it should have 

been cut.  A t  t h e  same t i m e  it i s  c l e a r  t h a t  even wi th in  these 

areas a f a i r l y  widespread f e e l i n g  e x i s t s  t h a t  too much has  gone 
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.' Table 7. 
This  table shows s c i e n t i s t ' s  perceptions of the adequacy of support 
given t o  t h e  t o t a l  space program by s c i e n t i f i c  spec ia l ty .  

D i sc ip l ina ry  
S e l f - i d e n t i f i c a t i o n  

Astronomy 

Atmospheric and 
Earth Science 

Biology, L i f e  Sciences: 
Bio -chemi s t ry 
Fhysics 
Genet ics  
M i  c ro-b i ology 

Other 

Chemistry 

Engineering 

Mathematics 

physics 

Proportion who said NASA's share of 
t h e  t o t a l  R & D budget i n  1965: 

Should Have Was About Should Have 
Been Higher R i g h t  Been Lower - 

7 %  60 % 33 % 

4 54 42 

33 63  

46 48 

39 56 

57 38 

45 52 

45 52 

i n t o  t h e  space program as a whole. For example, f u l l y  one-third 

of t h e  astronomers, almost two-fifths of t h e  engineers (38%) and 

a l i t t l e  over h a l f  (52%) of t h e  p h y s i c i s t s  took t h i s  view. 

no means, then, are even t h e s e  s c i e n t i s t s  of one mind with respect 

By 

t o  t h e i r  commitment t o  NASA as an organization. 

t h a t  they  as w e l l  as s c i e n t i s t s  i n  t h e  o the r  d i s c i p l i n e s  shown 

i n  t h e  table want t o  c u t  back NASA's support of science o r  i s  

t h e i r  l a c k  of  commitment pr imar i ly  aimed towards t h e  l e s s  s c i e n t i f i c  

Does t h i s  mean 



28 

aspec ts  of  i t s  programs? The p a r t i a l  answer t o  t h i s  quest ion i s  

presented i n  Table 8. We s h a l l  come back t o  it i n  another fashion 

i n  the next sec t ion  of t he  paper when we consider s c i e n t i s t s ' s  

views on NASA's goals .  

While indiv idua ls  wi th in  t h e  same o r  d i f fe ren t ,  d i s c i p l i n e s  

may show considerable divergence on the  i s sue  of whether o r  not 

NASA should be continued a t  i t s  present  l e v e l  of operat ion,  they 

a r e  v i r t u a l l y  unanimous i n  t h e i r  opinion t h a t  t h e  proport ion of 

t h e  agency's budget devoted t o  t h e  support  of  bas i c  research should 

have been higher than it was i n  1965 (approximately 1 per  cent ) .  9 

Thus though many are not p a r t i c u l a r l y  committed t o  NASA as a whole 

these  r e s u l t s  suggest t h a t  they are, not su rp r i s ing ly  perhaps, 

committed t o  the value of  t h e  support  of basic research beyond 

i t s  present  l e v e l  and presumably would wish f o r  more resources  

t o  be devoted t o  t h i s  area whether o r  not t h e  o v e r a l l  budget was 

reduced. I n  a very rea l  fashion t h i s  i s  a r a t h e r  paradoxical  

pos i t i on  t o  have taken,  a t  l eas t  i n  the  environment e x i s t i n g  i n  

t h e  middle of  the  6 0 ' s .  

had taken p lace  it would probably have come out  of  t h e  more long- 

It i s  l i k e l y  t h a t  i f  any such reduct ion 

riin, b a s i c  research and educa t iona l  r a t h e r  than  t h e  manned f l i g h t  

programs. So, by suggest ing a cu t  i n  t h e  o v e r a l l  NASA budget t h e  

s c i e n t i s t  w a s  i n  f a c t  suggest ing a par ing  of non-mission o r i en ted  

work, t h e  very type of  work, i r o n i c a l l y ,  t o  which he seems most 

committed. 

9. Montgomery, Op. c i t . ,  pp. 3-4. 
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Table 8. 
This t a b l e  shows s c i e n t i s t s '  perceptions of  t h e  adequacy of t he  
support given t o  bas i c  research  wit.hin NASA i n  1965 -by s c i e n t i f i c  
spec ia l ty .  

Proportion who said NASA's support 
o f  bas i c  research i n  1965: 

Disc ip l inary  Should Have Was About Should Have 
S e l f - i d e n t i f i c a t i o n  Been Higher Right Been Lower 

Astronomy 91% 8% 2% 

Atmospheric and 
Earth Science 93 

Biology, L i f e  Sciences:  
Bio-chemistry 
Physics 
Genetics 
Microbiology 94 

6 1 

5 1 

Other 93 7 0 

Chemistry 

Engineering 

89 

aa 
10 1 

12 0 

Mathematics 96 0 4 

Physics 92 a 0 

From the po in t  of view of most s c i e n t i s t s ,  one of N A S A ' s  i m -  

po r t an t  "products" would be t h e  research which it has made poss ib le .  

The value of t h i s  product t o  the  s c i e n t i f i c  community would depend 

on t h e i r  eva lua t ions  of t he  s ign i f icance  of i t s  r e s u l t s .  Another 

way t o  ge t  a t  t h e  comitment  which s c i e n t i s t s  i n  a given d i s c i p l i n e  

f e e l  t o  NASA as a unique organizat ion i s  t o  see whether o r  not  

they  be l i eve  t h a t  t h e  research it has supported could have found 



a l t e r n a t i v e  sources of support i n  t he  absence of t he  agency. I n  

a sense,  t h i s  i s  a tes t  of t h e i r  percept ions of t he  ind i spensab i l i t y  

of NASA t o  at l e a s t  a range of research done wi th in  t h e i r  d i s c i p l i n e  

i n  the  past few years .  

Our respondents were asked, f i rs t ,  t o  ind ica t e  t h e  value of 

NASA-supported research:  

many, a few, or no bas i c  problems i n  t h e i r  d i s c i p l i n e s ?  

then asked t o  ind ica t e  whether or not they f e l t  t h a t  t h i s  work 

could have received support  elsewhere and what t h e  most l i k e l y  

source of t h i s  support  would have been. 

s c i e n t i s t s  i n  various d i s c i p l i n e s  held the  view t h a t  t h e r e  would 

have been no l i k e l y  a l t e r n a t i v e  sources i s  another rough measure 

of  the  perceived dependence of the  d i s c i p l i n e  on the  space science 

program i n  NASA. 

had it contr ibuted t o  t h e  so lu t ion  of 

They were 

The ex ten t  t o  which 

Looked at i n  t h i s  way, t he re  can be l i t t l e  doubt t h a t  a s t ro -  

nomers, atmospheric-earth s c i e n t i s t s  and engineers  f e l t  a dependence 

on NASA not shared by s c i e n t i s t s  i n  o ther  d i s c i p l i n e s .  A t  t h e  same 

time even a s izeable  proport ion of them - from 40 t o  46 per cent  - 
t ake  the  pos i t i on  t h a t  o the r  sources of support  would have been 

forthcoming. The mathematicians were t h e  most extreme i n  t h e i r  

r e j e c t i o n  of NASA. I n t e r e s t i n g l y  enough they were a l s o  t h e  group 

most l i k e l y  t o  see u n i v e r s i t i e s  or research cen te r s  (26%) as r e a l i s t i c  

a l t e r n a t i v e s .  This would seem t o  confirm t h e  view that  mathematics, 

above a l l  t he  other  d i s c i p l i n e s ,  remains a " l i t t l e  science." The 

phys ic i s t s  take  the  middle ground: they express  more commitment 
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t o  t h e  space sc ience  program than  mathematicians, b i o l o g i s t s  and 

chemists bu t  s u b s t a n t i a l l y  l e s s  than, say, astronomers o r  engineers.  

Table 9. 
This t a b l e  shows s c i e n t i s t s '  perceptions of l i k e l y  a l t e r n a t i v e  
sources of support f o r  research  sponsored by NASA by s c i e n t i f i c  
spec i a l t v  . 

Proportion s e l e c t i n g  as l i k e l y  a l t e r n a t i v e  
source of research  support: 

Disc ip l inary  No Other Another University o r  
Se If -i dent i f i c a t  i o n  Source Fed. Agency Research Cent. Other 

Astronomy 55% 36% 5% 4% 
Atmospheric and 
Earth Sciences 60 33 3 4 

Biology, L i f e  Sciences: 
Bio-chemistry 
Bio-physics 
Genetics 
Microbiology 32 54 9 4 

. 

Other 27 56 6 11 

Chemistry 33 40 12 15  

Engineering 54 35 4 7 

Mathemat i c s 22 43 26 9 

Physics 41 49 5 5 

Knowledge of NASA 

I n  modern s o c i e t y  most organiza t ions  have many d i f f e r e n t  "publ ic  " 

and a v a r i e t y  o f  types  of exchanges wi th  these  d iverse  publ ics .  It i s  

seldom t h a t  a,ny i nd iv idua l  o r  group can, i n  sane sense, cmprehend 

t h e  ' t o t a l i t y '  of any very l a r g e  o r  complex organization. A t  b e s t  
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they have only par t i a l  knowledge o f  it, depending on which po r t ion  

of t h e  organizat ion they i n t e r a c t  w i t h  o r  which of  i t s  goals  are 

most r e l evan t  t o  t h e i r  i n t e r e s t s .  A t  worst they have only an 

over-s*plified, s tereotyped p i c t u r e  of  it, a p i c t u r e  a r i s i n g  

from t h e  symbols presented i n  the  mass media as f i l t e red  through 

and v e r i f i e d  by t h e  s o c i a l  network of which they are a p a r t .  We 

have a l ready  seen t h a t  s c i e n t i s t s  i n  d i f f e r e n t  d i s c i p l i n e s  have 

a d i f f e r e n t  sense of involvement i n  and commitment t o  t h e  space 

science program. 

from which t o  formulate t he i r  i m a g e  of NASA? 

Do they a l s o  have a d i f f e r e n t  base of  knowledge 

Like any o ther  c i t i z e n ,  they have been exposed t o  the  treat-  

ments of t h e  space program i n  t h e  mass media. 

ever ,  many i f  not most of them, by v i r t u e  of  t h e i r  l o c a t i o n  i n  

t h e  profess iona l  communication network, both formal and informal,  

of t he  s c i e n t i f i c  community have had an opportuni ty  t o  ga in  second- 

hand, spec ia l ized  information about and eva lua t ions  o f  some of 

the  s c i e n t i f i c  a c t i v i t i e s  of NASA. The r ea l  d i f f e rences  among 

s c i e n t i f i c  d i s c i p l i n e s  i n  terms of t h e i r  knowledge base o f  t h e  

agency i s  most l i k e l y  t o  show up with r e spec t  t o  t h e i r  personal ,  

informal  contacts  w i t h  people i n  t h e  organiza t ion .  Those who 

have had such contac ts  have had an opportuni ty  t o  experience t h e  

agency and see i t s  inne r  workings i n  a way q u i t e  d i f f e r e n t  from 

those  whose i n t e r a c t i o n  has  been l imi t ed  l a r g e l y  t o  reading  o r  

hear ing  about i t s  act ivi t ies  and goa ls  indirectLy.  I n  one case 

t h e  access  has  been d i r e c t  and i n  t h e  o the r  second o r  third-hand. 

I n  addi t ion ,  how- 
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This m a y  have impl ica t ions  both f o r  t he  i m a g e  s c i e n t i s t s  have of 

t h e  agency and t h e  oppor tun i t i e s  they enjoy f o r  in f luenc ing  i t s  

p o l i c i e s .  

V i r t u a l l y  all of our respondents i n  a s t ronow (92%) repor t  

t h a t  they "know someone i n  t h e  space agency w e l l  enough" t o  c a l l  

him up and "ge t  h i s  informal  advice on a proposal  o r  idea" they 

have f o r  research.  Eighty-four per cent  of the atmospheric-earth 

s c i e n t i s t s  and almost two-thirds of t h e  p h y s i c i s t s  i n  our study 

(65%) a l s o  answer i n  t h e  a f f i rmat ive  on t h i s  quest ion.  The social 

d i s t ance  between t h e  f i e l d  of chemistry and t h e  space program i s  

also dramat ica l ly  revealed by the figures i n  Table 10: 

Table 10. 
This  t a b l e  shows t h e  ex ten t  t o  which s c i e n t i s t s  have personal  
acquaintances with NASA o f f i c i a l s  by s c i e n t i f i c  spec ia l ty .  

Proportion saying they could c a l l  someone 
f o r  informal advice on a research proposal:  

Disc ip l inary  
S e l f - i d e n t i f i c a t i o n  No - Yes - 
Astronomy 92% 8% 

Atmospheric-Earth Sciences 84 16 

Biology, Life Sciences:  
Bio-chemi s t r y  
Bio-physics 
Genetics 
Microbiology 

Other 

C h e m i  s t ry 

Engineering 

Mathematics 

64 

62 

81 

42 

70 

55 Physics 
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1.er.s than  one-f i f th  of  t he  chemists r e p o r t  such an informal re- 

l a t ionsh ip .  I n  t h i s  ins tance ,  t h e  b i o l o g i s t s  and mathematicians 

come o f f  somewhat b e t t e r  although t h e i r  c lose  personal  contac ts  

i n  the  agency are i n  a clear  minori ty .  

Conclusion 

The ex ten t  t o  which t h e  respondents i n  our  study from d i f f e r e n t  

d i s c i p l i n e s  have been involved i n  the  space program may be e a s i l y  

grasped by looking at t h e  summary data i n  Table 11. On t h e  basis 

of responses t o  the quest ions discussed i n  t h i s  s ec t ion  we have 

rank ordered d i s c i p l i n e s  from High t o  Low i n  each of  three areas: 

(a)  t h e  importance of space science research t o  the  d i s c i p l i n e ;  

(b)  t he  commitment of s c i e n t i s t s  i n  each d i s c i p l i n e  t o  NASA as 

an organizat ion;  and ( c )  t h e  closeness  of contac t  between NASA 

md s c i e n t i s t s  i n  d i f f e r e n t  d i s c i p l i n e s .  There i s  v i r tua lLy no 

change i n  t h e  rank order  p o s i t i o n  of any d i s c i p l i n e  i n  each of 

these areas. I f  a p a r t i c u l a r  f i e l d  i s  high i n  one area, it i s  

high i n  the  o thers ;  i f  it i s  low i n  one it  i s  low i n  t h e  o the r s .  

Astronomy and t h e  Atmospheric-Earth Sciences show t h e  g r e a t e s t  

involvement i n  t he  space science program, t h e  c o l l e c t i o n  of  b io -  

l o g i c a l  sciences - bio-chemistry, bio-physics,  gene t i c s  and micro- 

biology - and mathematics show t h e  l ea s t  with chemistry moving t o  

t h e  bottom of  the l i s t  i n  t h e  area of contac t  with NASA o f f i c i a l s .  

physics general ly  holds  a middle p o s i t i o n  as do t h e  o the r  areas 

i n  biology and the  l i f e  sciences.  
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Table 11. 
This table shows t h e  rank-ordering of d i f f e r e n t  d i s c i p l i n e s  from 
High t o  Low i n  terms of (a) t h e  c e n t r a l i t y  of t h e  space science 
program; (b) t h e  commitment t o  NASA and ( c )  personal contact with 
NASA. 

HIGH 

LOW 

C e n t r a l i t y  of 
Space Science 

Astronomy 
Atmos.-Earth Sci .  
Engineering 
physics 

Biology, Other 
Chemi s t ry 
Mathematics 
Bio-chem, Bio- 
physics,  e t c .  

Commitment 
t o  NASA 

Astronougr 
A t .  -Earth Sci .  
Engineering 
Physics 

Biology,Other 
Chemi s t r y  
Mathematics 
Bio-chem, Bio- 
physics,  e t c .  

Personal Contact 
with NASA 

Astronomy 
Atmos. Earth Sci .  
Physics 
Engineering 

Biology, Other 
Bio-chem, Bio-phys, e t c .  
Mathematics 
Chemistry 

Q,uite l i k e l y  t h e r e  i s  a c i r c u l a r  r e l a t i o n s h i p  among the  three 

areas of involvement. A f e e l i n g  tha t  t h e  research  made poss ib le  

through t h e  space sc ience  program i s  c e n t r a l  t o  t h e o r e t i c a l  o r  

methodological developments i n  one's f i e l d  would seem, n a t u r a l l y ,  

t o  generate a g r e a t e r  sense o f  commitment t o  t h i s  program. This ,  

i n  t u rn ,  would probably motivate t h e  s c i e n t i s t  t o  e s t a b l i s h  o r  

extend h i s  personal  contac ts  w i t h  t he  agency which then  l eads  t o  

f e e l i n g s  of deeper commitment and c e r t a i n t y  t h a t  t h e  research  

be ing  done is ,  o r  should be, of s ign i f i cance  t o  one ' s  d i s c i p l i n e .  

I n  t h e  absence of d a t a  which could show changes over t i m e  it would 

b e  impossible t o  say which phase, i f  any, necessa r i ly  comes first. 
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We have not attempted here t o  answer t h e  p r i o r  ques t ion  of 

w h y  s c i e n t i s t s  i n  some d i s c i p l i n e s  have a g r e a t e r  degree of involve- 

ment than  o thers .  Obviously a number of  f a c t o r s  would be important: 

t he  composition of t h e  decision-making s t r u c t u r e  i n  NASA as it bears 

on the i n i t i a l  contac ts  it has with d i f f e r e n t  elements i n  t he  

s c i e n t i f i c  comnnunity and t h e  way i n  which it def ines  s p e c i f i c  

a l t e r n a t i v e s  and s c i e n t i f i c  programs as t h e  agency grows; t h e  

cons t r a in t s  imposed first by t h e  space environment and secondly 

by the  technology needed t o  g e t  i n t o  space and the  f a c t  t h a t  some 

research problems are inherent ly  easier t o  conduct wi th in  these 

cons t r a in t s  than others;  t h e  s o c i a l  composition of a given f i e ld  

and t h e  p a r t i c u l a r  problems which it happens t o  def ine  as being 

worthwhile and so lvable  at a given po in t  i n  t i m e ;  t h e  i n i t i a l  

degree of  p o l i t i c a l  soph i s t i ca t ion  o f  a f i e ld ;  t he  g r e a t e r  rele- 

vance of  some research f o r  manned space f l i g h t  than  o the r  research 

and s o  on. Our major i n t e r e s t  at t h i s  po in t  has  been t o  establish 

the f a c t  t h a t  what NASA does has g r e a t e r  relevance f o r  and v i s i b i l i t y  

t o  some elements i n  t he  s c i e n t i f i c  community than  o t h e r s  and t o  

i d e n t i f y  what those elements are. 

sequent use  of the  ex ten t  of involvement of d i f f e r e n t  s c i e n t i f i c  

f i e lds  as the major independent v w i a b l e  f o r  examining how t h i s  

community views and eva lua tes  NASA and t h e  agency 's  genera l  i m -  

pac t  upon science.  

This  w i l l  h e l p  j u s t i f y  our  sub- 
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SCIENTISTS' IMAGES OF NASA: THE PROBLEM OF GOALS 

The Overal l  Pa t t e rn  

From the  po in t  of view of t he  s c i e n t i f i c  community, an 

organiza t ion  l i k e  NASA i s  known, a t  least p a r t i a l l y ,  by the  goals  

which it professes. Two th ings  stand out about t h e  images 

s c i e n t i s t s  i n  our study have about NASA's objec t ives .  

t h e  r e l a t i v e  p r i o r i t i e s  which our respondents be l ieve  the  agency 

has assigned t o  var ious goals are q u i t e  d i f f e r e n t  from t h e  p r i o r i -  

t ies  they would ideally l i k e  t o  see at tached t o  them. 

had t h e i r  way they would a l t e r  r a t h e r  sharply t h e  pas t  charac te r  

of t he  organizat ion.  A t  t he  same time, however, t he re  i s  a 

r e l a t i v e  l ack  of agreement, over which of t he  seve ra l  professed 

goals of t h e  space agency have been most - important i n  i t s  a c t u a l  

opera t ions  and a r e l a t i v e  unanimity of  views about what NASA 

ought t o  be doing. Our respondents tend t o  d iv ide  i n t o  two camps 

over t he  quest ion of what t h e  major aims of t he  space program have 

been, bu t  express a common view about what they should be. 

s h o r t ,  wider agreement e x i s t s  on values  than on behavior. 

F i r s t ,  

If they 

I n  

A l i s t  of s ix  genera l  ob jec t ives  f o r  t h e  space program was 

der ived  from t h e  formal statements of  purpose contained i n  the 

Space Act and var ious  publ ic  remarks of s c i e n t i s t s  and government 

o f f i c i a l s :  (a) Ekplorat ion of  t h e  Unknown; (b) Support of t h e  

Domestic Economy; ( c )  Basic Research; (d)  Mi l i t a ry  Securi ty;  (e) 

Applied Research on A i r c r a f t ,  Rockets, e t c . ;  and ( f )  National 
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Pres t ige .  Our respondents were asked t o  rank order  them f irst  i n  

terms of how important they f e l t  they had ac tua l ly  been and second 

i n  terms o f  how important they f e l t  ?hey ought t o  he. "he numbers 

assigned t o  each goal could range from 1 t o  6. 

Consider f i r s t  the  mean rank scares  assigned t o  each goal 

Almost when t h e  s c i e n t i s t s  i nd ica t e  NASA's a c t u a l  ob jec t ives .  

everyone, according t o  them, has  been more important than  Basic 

Research - only Support of the  Domestic Econoqy i s  ranked lower. 

Table 11. 

This t a b l e  shows t h e  mean rank scores  given by s c i e n t i s t s  t o  
NASA's goals  (a)  as they are and (b )  as they ought t o  he. 

G o a l s  

National Pres t ige  

Explorat ion of 
the  Unknown 

Applied Research 

Mi l i t a ry  Secur i ty  

Basic Research 

Support of  
Domestic Economy 

(Range : High-Low) 

Mean Rank Scores f o r  Goals: 

As They As They Difference - Are Ought t o  B e  (Col. 1-Col. 2)  

2.72 4.56 - 1.84 

3.07 2.03 + 1.04 

3.37 3.45 - .08 

3.47 3.71 - .24 

3.51 2.92 + .59 

4.41 4.84 - .43 

(1.69) (2.81) 
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National B e s t i g e  heads the  l i s t  with Exploration of t h e  Unknown 

and Applied Research coming next. 

however, t h a t  t he  d i f fe rences  between t h e  mean scores  f o r  Applied 

Research, M i l i t a r y  Secur i ty  and Basic Research are s l i g h t .  

more, t h e  range between National Pres t ige  (2.72) and Support of  

t h e  Domestic Econmy (4.41) is  o a y  1.69. 

It should also be noted, 

Further- 

On t h e  quest ion of  what NASA ought t o  be doing a d i f f e r e n t  

p i c t u r e  emerges. 

an exploratory-research o r i en ted  agency. 

Unknown has t h e  h ighes t  m e a n  score (2.03) and Basic Research is  

now second (2.92). National l?restige moves almost t o  the  bottom 

of the  l i s t  (4.56). 

t h e  mean rank scores  assigned t o  each of the  goals, and the  range 

between t h e  h ighes t  and lowest i s  now 2.81. 

Our s c i e n t i s t s  would l i k e  t o  see it be pr imari ly  

Exploration of the 

There i s  considerably more v a r i a t i o n  i n  

Table 12  answers the  question: What proport ion of t h e  scien-  

t i s t s  i n  our study ranked each of t h e  s i x  goals as being High 

(1 o r  2) i n  importance i n  the  space program t o  da te?  

of opinions i s  revealed by t h e  data .  They are most unanimous i n  

r e j e c t i n g  Support of t h e  Domestic Economy its an important ob jec t ive  

i n  the  cur ren t  program i n  space: 

it at t h e  top  of t h e i r  l ist .  On t h e  o ther  hand, only National 

P res t ige  i s  ranked first  or second by a bare  majori ty  (54%) of 

these  s c i e n t i s t s .  

M i l i t a r y  Secur i ty  as High while an equal  proport ion se l ec t ed  

Basic Research as a p r i n c i p l e  object ive.  

A d i v e r s i t y  

only 14 per  cent  of them placed 

Over one-third of our respondents (35%) l i s t e d  
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"his table shows the  proport ion of s c i e n t i s t s  ranking each of  t he  
s i x  ~ o , d s  High (1 o r  2 )  i n  terms of t h e i r  r e l a t i v e  importance i n  
the  space program t o  date .  

G O i L  

National Pres t ige  

- 

Exploration of the Unknown 

Mil i ta ry  Securi ty  

Basic Research 

Applied Research 

Proportion Ranking High: 

54 

44 

35 

35 

27 

Support of Domestic Economy 1 4  

This d i v e r s i t y  of views can be seen even more c l e a r l y  when 

w e  look at  the  assoc ia t ion  between f irst  and second choices. A s  

Tzble 13 shows, s c i e n t i s t s  are divided i n  t h e i r  opinion of NASA: 

(a)  those who see it pr imar i ly  as an exerc ise  i n  in t e rna t iona l -  

m i l i t a r y  one-upsman-ship and (b)  those who see  it pursuing more 

sc i en t i f i c - t echn ica l  ob jec t ives .  For example, f e w  who ranked 

National Pres t ige  as High a l s o  d id  so f o r  Basic Research (8%). 

They were mast l i k e l y  t o  s e l e c t  Mi l i t a ry  Secur i ty  (34%) o r  

Exploration of the Unknown (25$), t h e  l a t te r  being,  perhaps,  t h e  

most ambiguous of t he  s i x  objec t ives .  In  f a c t ,  almost one- f i f th  

of them (17%) coupled t h e i r  choice of National P res t ige  with 

Support of the  Domestic Economy. For t h e s e  f e w  s c i e n t i s t s ,  NASA 
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Table 13. 

This table shows t h e  assoc ia t ion  between first and second choice 
among t h e  s i x  goals. 

O f  Those National 
hre s t ige  Ranking High 

Nat's Prestige X 

Ex. of Unknown 31 

Basic Research 13 

Mi l i t a ry  Sec. 56 

Applied Research 41 

Support of 
Domestic Economy 64 

What Proportion Also Ranked Him: 

Exp. of Basic Mi l i ta ry  Applied Support 
Unknown Research Secur i ty  Research Dom. Ec. 

25 8 34 20 17 

X 49 9 14 3 

62 X 15  13 3 

1 2  16 X 17 5 

21 17 20 X 6 

10 7 12 11 X 

appears t o  be a cambination 'publ ic  works p r o j e c t '  and a game of 

'anything you can do I can do b e t t e r ' .  

who see t he  space agency as an organizat ion engaged i n  Basic Research 

are unl ike ly  t o  s e l e c t  National Pres t ige  (13%) or Mi l i t a ry  Securi ty  

(15%) as another major aim. 

Explorat ion of t he  Unknown - a p a r t i a l  synonym f o r  bas i c  research - 
as H i g h .  

I n  con t r a s t ,  s c i e n t i s t s  

Instead, a l a rge  majority (62%) rank 

Though disagreement m a y  e x i s t  regarding what t h e  space agency 

has  been, s c i e n t i s t s  seem v i r t u a l l y  of one mind about what it p r i -  

m a r i l y  should be. 

goals, three-fourths  o r  more of them placed e i t h e r  Basic Research 

or  Exploration of the Unknown a t  t h e  t o p  of t h e i r  l ists .  

more, consider t he  in t e r - r e l a t ionsh ips  between first and second 

I n  ranking these same s i x  objec t ives  as idea l  

F'urther- 
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Table 14. 

This t a b l e  shows the  proport ion of s c i e n t i s t s  ranking each of t h e  
s i x  goals High (1 or  2)  i n  terms of what they be l i eve  t h e  ob jec t ives  
of NASA ought t o  be. 

Proportion Ranking High: 

Basic Research 

Exploration of the Unknown 

M i l i t a x y  Secur i ty  

Applied Research 

National Pres t ige  

Support of Domestic Economy 

78 

75 

23 

18 

8 

6 

choices. 

gave a similar ranking t o  t h e  Exploration of t he  Unknwon. 

V i r tua l ly  all (78%) .who ranked Basic Research High a lso  

Their  

negative f ee l ings  t a r a r d s  Nat ional  P res t ige  as a h ighly  des i r ab le  

goal can be seen frm t h e  figures i n  Table 14. Even Mi l i t a ry  

Secur i ty  i s  viewed as a more l eg i t ima te  major ob jec t ive  by a 

higher  proport ion of our respondants (235) than  Nat ional  P res t ige  

(8%). Clearly i f  t h e  s c i e n t i s t s  i n  our study had t h e i r  way they 

would alter r a t h e r  d r a s t i c a l l y  t h e  charac te r  and major d i r e c t i o n  

of NASA i n  t h e  recent  pas t .  

Involvement and Goals 

A s c i e n t i s t  i n  t he  d i s c i p l i n e s  of Astronomy, Atmospheric- 

Earth Sciences,  Engineering o r  physics,  which as we have seen, i s  
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r e l a t i v e l y  highly involved i n  the  space sciences program, tends 

t o  weight t h e  importance of ac tua l  NASA goals  r a t h e r  d i f f e r e n t l y  

from a s c i e n t i s t  i n  the  l e s s  committed d i s c i p l i n e s  - Biology and 

the L i f e  Sciences, Chemistry and Mathematics. A s c i e n t i s t  i n  

t h e  former d i s c i p l i n e s  appears more s c e p t i c a l  of what NASA has 

been doing: 

Economy seem t o  bulk l a r g e r  f o r  him as aims of the  pas t  than  

they do f o r  h i s  colleague i n  the  less committed f i e l d s ,  although 

he also gives  more r e l a t i v e  w e i g h t  t o  Basic Research than he 

does. I n  addi t ion ,  Exploration of t h e  Unknown seems a more 

l e g i t i  a t e  i d e a l  goa l  t o  him, perhaps, because it lacks  the  more 

s p e c i f i c  opera t iona l  o r  emotional connotations of some of the  

o the r  goals. 

space not only p laces  g rea t e r  s t r e s s  on Basic Research as  an 

i d e a l  goal  bu t  i s  a l s o  more able t o  t o l e r a t e  t he  notion of  

Mi l i t a ry  Secur i ty  as a leg i t imate  a h  i n  t h e  space program. I n  

s p i t e  of such nuances, however, it i s  s t i l l  apparent t h a t ,  over- 

all, t h e r e  i s  s t i l l  g rea t e r  agreement on what NASA ought t o  be 

doing than on what it has been doing. 

r e l a t i v e  t o  the space science program makes more of a d i f fe rence  

i n  h i s  percept ions of behavior than  it does i n  h is  values.  

us  consider these similarities and d i f fe rences  i n  more detai l .  

- 
National Pres t ige  and Support of the  Domestic 

A s c i e n t i s t  i n  an a rea  w i t h  l e s s  immediacy t o  

A s c i e n t i s t ' s  pos i t i on  

Let 

Those c l o s e s t  t o  t h e  program give a higher  mean rank score 

t o  National P res t ige  (2.53) and Support o f  the  Domestic Economy 
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Table 15. 

"his t a b l e  shows the  mean rank scores  given by s c i e n t i s t s  t o  
NASA's goals  (a) as they are, by involvement of d i s c i p l i n e  i n  
space program. 

Mean Rank Scores f o r  Goals as they 
are f o r  s c i e n t i s t s  i n :  

Most Involved Less Involve 
D i  s c i p l i n e  s1 D i  s c i p l i n e  s ' Differences 

Scores Rank Scores Rank (Col 1-Col 3)  
Order Order 

Goals (1 1 (2)  (3 1 (4) (5)  

Nat ional  Pres t ige  2.53 1 2.92 1 - .39 

Explorat ion of  
t h e  Unknown 3.05 2 3.09 2 - .O4 

Basic Research 3.46 3 3.60 5 - . I4  

Applied Research 3.61 4 3.15 3 + .46 

Mil i t a ry  Securi ty  3.77 5 3.16 4 + .61 

Support o f  
Dome s t i c Economy 4.19 6 4.63 6 - 0 4 4  

1. Astronomy, Atmospheric-Earth Sciences,  Engineering, Physics 
2. Biology, Chemistry, Mathematics 

(4.19) as a c t u a l  goals than do those  more remote from it (2.92 and 

4.63). 

considerably higher  than do t h e  former. However, t hese  goals, as 

we say i n  t he  last sec t ion ,  are considered more l e g i t i m a t e  f o r  NASA 

than  e i t h e r  National P res t ige  o r  Support of  t h e  Domestic Economy. 

On t h e  i s sue  of  Basic Research, t h e r e  i s  l i t t l e  difference (-.14) 

between the  two groups i n  t h e  mean rank scores ,  though those  i n  

The la t ter  group ranks Mi l i t a ry  Secur i ty  and Applied Research 
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l e s s  committed d i s c i p l i n e s  score  it somewhat lower. When w e  look 

at the r e l a t i v e  rankings w i t h i n  each group, however, (Cols. 2 and 

4 i n  Table 15 )  Basic Research assumes a d i f f e r e n t  pos i t i on .  Sci-  

e n t i s t s  i n  a reas  most involved i n  space work rank it t h i r d  i n  im-  

portance. S c i e n t i s t s  ou ts ide  the program place  it f i f t h ;  only 

Support of t h e  Domestic Economy is ,  on t h e  average, ranked lower 

by them. 

The same r e l a t i o n s h i p s  can be seen when we compare the  pro- 

po r t ions  of s c i e n t i s t s  i n  t h e  committed d i s c i p l i n e s  ranking each 

a c t u a l  goal High (1 o r  2) with those i n  t h e  less committed areas. 

Table 16. 

This table shows t h e  proportion of s c i e n t i s t s  ranking a c t u a l  goals 
High (1 o r  2 )  by involvement of d i s c i p l i n e  i n  space sc iences  pro- 
g r  <m. 

Proportion Ranking Goals High when 
involvement of d i s c i p l i n e  is:  

Low - H i g h  
Rank Rank 

Goals % Order 5 Order Difference 
(1) (2)  (3) (4) (Col 1-Col 3 )  

Nat iona l  Prestige 59 1 51 1 

Explorat ion of 
the Unknown 45 2 47 2 -2 

Basic  Research 36 3 35 4 +1 

M i l i t a r y  Secu r i ty  28 4 39 3 -11 

Applied Research 23 5 32 5 -9 

1 

1 

1 Support of 
Domestic Economy 19 6 11 6 +8 

1. X2 = 21.52, P <  .001 
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National Pres t ige  and Support of t h e  Domestic Economy are ranked 

High s i g n i f i c a n t l y  more o f t en  by those i n  the  more involved than 

by those i n  the  l e s s  involved groups. The l a t t e r  s c i e n t i s t s ,  i n  

contrasi., give s u b s t a n t i a l l y  more emphasis t o  Fl i l i tary Secur i ty  

and Applied Research. I f  we ass ign  rank orders  on the basis of 

proport ions se l ec t ing  each of  t he  g;oals as High (Cols. 2 and 4 

i n  Table 16)  we see, again,  t h a t  t h e r e  i s  a reversal i n  t h e  po- 

s i t i o n  of Basic Research. Rela t ive  t o  the  o ther  ob jec t ives ,  

those i n  d i s c i p l i n e s  less  dependent on NASA are less  prone t o  

p lace  it a t  the  t o p  of t h e i r  l i s t  as an a c t u a l  goal.  

Table 17. 

This t a b l e  shows the  mean rank scores  given by s c i e n t i s t s  t o  NASA's 
coa ls  (b)  as they ought t o  be, by involvement of d i s c i p l i n e  i n  
space program. 

Mean Rank Scores f o r  Goa l s  as they 
a re  f o r  s c i e n t i s t s  i n :  

Most I nvolve d Less Involve 
Disc ip l ines  1 Disc ip l ines  - Differences 

Scores Rank Scores Rank (Col 1-Col 3) 
Order Order 

Goals (1) ( 2 )  (3) (4)  (5) 

Explorat ion of 
t he  Unknown 1.92 1 2.09 1 - .17 

Bzsic Research 2.15 2 2.14 2 + .01 

Applied Research 3.56 3 3.36 3 + .20 

Mil i t a ry  Securi ty  3.93 4 3.48 4 + .45 

National Pre s t  ige 4.38 5 4.72 5 - .34 

Support of t h e  
Domestic Econony 4.74 6 4.96 6 - .22 

1. Astronomy, Atmospheric-Earth Sciences,  Engineering, Physics 

2. Biology, Chemistry, Mathematics 

L 
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Regarding t h e  quest ion of values,  t he  ex ten t  t o  which a 

s c i e n t i s t ' s  d i s c i p l i n e  i s  involved i n  t h e  space sciences program 

seems t o  have l i t t l e  impact on h i s  percept ions of what NASA ought 

t o  be doing. On the  b a s i s  of the mean rank scores ,  t he  rank or -  

der ing  of  t h e  s i x  goals  i s  iden t i ca l :  Exploration of the  Unknown 

and Basic Research a re  f i rs t  and second, National Pres t ige  and 

Support of t he  Domestic Economy are  f i f t h  and s i x t h  and Applied 

Research and Mi l i t a ry  Secur i ty  f a l l  i n  t he  middle. 

t he  r e l a t i v e  importance of t he  various object ives .  

A l l  agree on 

The g r e a t e s t  s ing le  d i f fe rence  revolves around the  r e l a t i v e  

importance of Mi l i t a ry  Secur i ty  as an i d e a l  goal. 

shows, those with a low involvement i n  space work assign it a 

h igher  mean rank score (3.48) than those i n  the  more involved 

areas  (3.93). 

proport ion of s c i e n t i s t s  i n  the  two groups ranking each of t h e  

i d e a l  goals  High (1 o r  2 ) .  

research  a r e  s i g n i f i c a n t l y  more l i k e l y  t o  see Military Securi ty  

as a l eg i t ima te  goal (27%) than  those more d i r e c t l y  concerned 

w i t h  such research.  A higher  proportion of t h i s  la t ter  group 

(78%) favors  Exploration of the Unknown more frequent ly  as an 

i d e a l l y  important ob jec t ive  than s c i e n t i s t s  i n  t h e  l e s s  involved 

d i s c i p l i n e s .  Another i n t e r e s t i n g  item emerges from the  da t a  i n  

Table 18. 

proport ions of s c i e n t i s t s  s e l ec t ing  them as highly important, 

Basic  Research i s  f i r s t  and Exploration of t he  Unknown second 

A s  Table 17 

This same d i f fe rence  shows up when we compare the  

Those w i t h  l i t t l e  investment i n  space 

When the  goals  a r e  rank ordered on t h e  basis of the  
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f o r  those  outs ide of  t he  space program while  t h e  order  i s  reversed 

f o r  those  more on t h e  ins ide .  

Table 18. 

!This table shows t h e  proport ion of s c i e n t i s t s  ranking idea l  goals  
High (I o r  2 )  by involvement of d i s c i p l i n e  i n  space sciences program. 

Proportion Ranking Goals High when 
Involvement of  Disc ip l ine  i s :  

Difference High Low 
Rank (Col 1-Col 3) Rank 

Goals 5 Order % Order 

Explorat ion of 
t h e  IJnknown 78 1 71 2 + 7l  

Basic Research 75 2 76 1 - 1  

Mi l i t a ry  Securi ty  19 3 27 3 - 8  2 

Applied Research 17 4 20 4 - 3  

National Prest ige 10 5 a 5 + 2  

Support of t h e  
Domestic Economy 7 6 5 6 + 2  

1. X2 = 7.08, .05 P .01 
2 

2- X = 23-98, P . O O ~  
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IDEAL ANI) REALITY: SOURCES OF DISSATISFACTION 

One ind ica t ion  of the degree of s a t i s f a c t i o n  of an ind iv idua l  

o r  group with a pol icy  o r  i n s t i t u t i o n  i s  t h e  ex ten t  of congruence 

between t h e i r  percept ions of what i s  and what oupbt t o  be. Where, 

f o r  whatever antecedent reasons,  a group expects an organizat ion 

t o  pursue c e r t a i n  highly important values  and y e t  feels t h a t  these  

expectat ions a re  not being f u l l y  m e t ,  t h i s  discrepancy represents  

a source of d i s s a t i s f a c t i o n  w i t h  t he  organizat ion and i t s  po l i c i e s .  

This c e r t a i n l y  proves t o  be the  case with many of t he  scien-  

t i s t s  i n  our  study. A s  we have already seen, over three-fourths  

of them f e l t  t h a t  Basic Research ought t o  be a c e n t r a l  value i n  

NASA. Y e t  of t h i s  group, l e s s  than h a l f  (41%) f e e l  t h a t  t h i s  has 

Table 19. 

This table shows the  assoc ia t ion  between the  i d e a l  importance of 
Basic  Research as a goa l  i n  NASA and t h e  a c t u a l  importance of it 
t o  date .  

O f  Those Ranking 
Basic Research 

I d e a l l y  : 
What Proportion Rznk it  

Actually:  

High Medium Low 

High 41 27 33 

( sat i s f ac t i on) (Sat i s  f i ed  ) ( D i  sat i s  f ied ) 



nctunl ly  been t h e  case while one-third take  the  posit.ion t h a t  

research  has  received a low p r i o r i t y  re la t ive t o  o the r  goals .  

remninder rank Basic Research as Medium (3 o r  4 )  i n  importance. 

Ry comparing those who see a c lose  congriier,ce between p r a c t i c e  

nnd i d e a l  (High-High) with those see ing  a low congruence (High- 

L o w ) ,  one can see how d i s s a t i s f a c t i o n  with NASA's o v e r a l l  goals 

s p i l l s  over i n t o  o the r  j i rdwents  about t he  agency and i t s  per- 

formance. 

The 

S c i e n t i s t s  d i s s a t i s f i e d  with NASA as a research-oriented 

agency c l e a r l y  could not be counted on as a source o f  support 

wi th in  the  s c i e n t i f i c  community f o r  en larg ing  the  agency's non- 

research oriented programs beyond t h e i r  p resent  level.  I n  fact ,  

Table 20. 

This t a b l e  shows t h e  assoc ia t ion  between s a t i s f a c t i o n  with NASA 
3.: R research-oriented agency and n t t i t u d e s  towards t h e  adeqiiacy 
of support f o r  NASA i n  1965. 

Proportion who s a i d  NASA's share  
of  t o t a l  R & D budget i n  1965:  

Should Have Was About Should Have 
S a t i s f a c t i o n  Been Higher Right Iieen Lower 

High 7 55 36 

Low 1 33 66 

x3 = 43.84, P )  .ooi 



if these  ind iv idua ls  had t h e i r  way, they would reduce t h e  overall 

NASA budget b u t  at  t he  same time the  proport ion of t he  t o t a l  budget 

devoted t o  b a s i c  research and t o  work wi th in  t h e i r  own areas o f  

i n t e r e s t .  I n  these  l a t te r  respec ts ,  they a re  l i k e  s c i e n t i s t s  

more enamored wi th  NASA's s c i e n t i f i c  e f f o r t s  t o  date. 

regard less  of  s a t i s f a c t i o n ,  most (Sa t i s f i ed :  

95%) 

t o  research and a majori ty  (Sa t i s f i ed :  54&, Dissa t i s f i ed :  61%) 

be l i eve  t h e i r  d i s c i p l i n e ' s  share of the  NASA pie should be in -  

creased. However, two-thirds of those d i s s a t i s f i e d  w i t h  NASA's 

emphasis on research also f e l t  that  i t s  budget should have been 

cu t  i n  1965. 

s a t i s f i e d  took t h i s  pos i t i on  and 7 pe r  cent  of them went so fa r  

as t o  say t h a t  t h e  space agency should have received even more 

than it did. 

That is ,  

91%, Dissa t i s f i ed :  

would want t o  see more resources wi th in  t h e  agency d iver ted  

Only a l i t t l e  over one-third (36%) of the  more 

A s c i e n t i s t ' s  eva lua t ions  of t h e  q u a l i t y  of  actual 'research 

output  under NASA auspices i s  also a f fec t ed  by h i s  s a t i s f a c t i o n  

with t h e  agency. I n  addi t ion  t o  i t s  own in-house work, through 

i t s  funding of project- type research as w e l l  as i t s  Sustaining 

Universi ty  Program, t he  agency has made poss ib le  a g rea t  dea l  of  

research  i n  numerous u n i v e r s i t i e s  and research  centers .  How good 

has  t h a t  work been t o  da te  i n  terms of i t s  cont r ibu t ions  t o  t h e  

so lu t ion  of some bas i c  problems i n  var ious f ie lds? While many 

of  our s c i e n t i s t s  express some re se rva t ions  on t h i s  score,  t h e  



Table 21. 

This table shows the  a s soc ia t ion  between s a t i s f a c t i o n  with NASA 
as P- research-oriented agency and eva lua t ions  scieni; ist .s  make of 
t he  cont r ibu t ions  of NASA-supported research to  t h e  solu1,ion of 
bas i c  problems i n  t h e i r  d i sc ip l ines .  

Proportion who say the re  have been: 

Many Few rio 
S ?tit i s f a c t  ion Contr ibut ions Contr ibut ions Contr ibut ions 

High 26 49 25 

Low 1 4  50 36 

X2 = 15.01 P<.OO1 

scept ic ism i s  most notable  among those who a r e  d i s s a t i s f i e d  with 

I'JASA. Few of  them (14%) be l i eve  t h a t  t h i s  work has been of much 

b a s i c  value and over one-third (36$) fee l  t h a t  nothing s i g n i f i c a n t  

has been €orthcoming. 

This  scept ic ism i s  even more pronounced i n  t h e i r  eva lua t ions  

of  t he  s c i e n t i f i c - p a y o f f  from space f l i g h t  experiments. Our 

respondents were asked: " In  terms of t h e i r  p o t e n t i a l  contr ibu-  

t i o n s  t o  t h e  so lu t ion  of some bas i c ,  unsolved s c i e n t i f i c  problems 

i n  your f i e l d ,  how would you ra te  t h e  o v e r a l l  q u a l i t y  of  t h e  space 

f l ir3t  experiments (on o r b i t i n g  sa te l l i t es ,  o r b i t i n g  observa tor ies ,  

e t c . )  conducted t o  date?" Almost t h r e e  fou r ths  (71?,) of t h e  d i s -  

s a t i s € i e d  s c i e n t i s t s  f e l t  t h a t  t h i s  wcrk has  been of  neg l ig ib l e  

q u a l i t y ,  though a s m a l l  number (7%) saw considerable  value i n  it. 

Even among t h e  more s a t i s f i e d ,  as can be seen from Table 22, t h e r e  
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Table 22. 

This table shows t h e  assoc ia t ion  between s a t i s f a c t i o n  w i t h  NASA 
as a research-oriented agency and evaluat ions s c i e n t i s t s  make of 
t he  s c i e n t i f i c  value of  space f l i g h t  experiments t o  t h e i r  var ious 
d i s c i p l i n e s .  

Most of Many of Few or  None 
S a t i s f a c t i o n  High Qua l i ty  High Qual i ty  of High Qua l i ty  

High 19 40 41 

LOW 7 22 71 

x2 = 44.96 P < . O O l  

were r e se rva t ions  about t hese  e f f o r t s  w i t h  41 per  cent of t h i s  

group voicing negative evaluat ions.  A s  we s h a l l  see  s t i l l  more 

c l e a r l y  i n  t h e  next sec t ion ,  many s c i e n t i s t s  apparently quest ion 

se r ious ly  the  cont r ibu t ions  t o  knowledge from space f l i g h t  work, 

bu t  most e spec ia l ly  t h i s  is  t rue  f o r  those who see NASA devia t ing  

sharply from t h e  i d e a l  of Basic Research as a major goal. 

Who are these  d i s s a t i s f i e d  s c i e n t i s t s ?  What i s  at the  root  

of  t h e i r  d i s s a t i s f a c t i o n ,  their  f e e l i n g  tha t  t h e  highly important 

ob jec t ive  of bas i c  research  i s  present ly  being s l igh ted  by NASA? 

One p o s s i b i l i t y  i s  t h a t  involvement i n  the space program i s  an 

important ingredien t  of t he i r  pessimism. That i s ,  it may be t h a t  

those s c i e n t i s t s  who are most d i s s a t i s f i e d  a l s o  tend t o  come from 

d i s c i p l i n e s  which have l i t t l e  o r  no commitment t o ,  or knowledge 

of t h e  agency. Being on t h e  outs ide ,  so t o  speak, they are able  
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t o  maintain the  ' p u r i t y '  of t h e i r  a b s t r a c t  commitment t o  b a s i c  

research and t h e i r  d i sda in  f o r  what NASA has been doing. 

con t r a s t ,  those who have a vested i n t e r e s t  i n  space have l i t t l e  

choice g u t  t o  i n s i s t  t h a t  what NASA does i s ,  i n  l a r g e  p a r t ,  

o r i en ted  towards bas i c  problems. I n  t h i s  fashion they j u s t i f y  

t h e i r  connection with the  program. 

I n  

Unfortunately the  d a t a  does not support t h i s  reasonable 

hypothesis.  Whether one looks a t  s c i e n t i f i c  d i s c i p l i n e  o r  

sample population (NASA, Space S c i e n t i s t s ,  Nat ional  Academy of  

Science,  American Men of  Science) t h e r e  are no d i f f e rences  be- 

tween t h e  two groups. Those who are s a t i s f i e d  are as l i k e l y  t o  

come from wi th in  NASA, f o r  example, o r  t o  be Astronomers o r  

Chemists as those who are d i s s a t i s f i e d .  Clear ly  involvement 

i n  t h e  space program o r  l ack  of it, at leas t  as measured by 

these  crude ind ica tors ,  i s  not related t o  whether o r  not a 

s c i e n t i s t  feels t h e r e  i s  a l ack  of  congruence between what 

NASA ought t o  be doing and i s  doing with r e spec t  t o  b a s i c  re- 

search. 

Do s c i e n t i s t s  engaged pr imar i ly  i n  b a s i c  research  and teach- 

ing  tend t o  be those  who are most d i s s a t i s f i e d  with NASA while  

those i n  managerial pos i t i ons  or engaged i n  development and 

appl ied research predominate i n  t h e  more sat isf ied group? It 

m a y  w e l l  be t h a t  a scientist's occupation determines h i s  per- 

cept ions of N A S A ' s  goa ls ,  since managers m a y  have r a t h e r  d i f f e r e n t  
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values  o r  d i f f e r e n t  types of access t o  what t he  space agency i s  

pursuing than  s c i e n t i s t s  i n  bas ic  research and teaching. If t h i s  

is  the  case,  i n  our instance it has no appreciable  bear ing on an 

ind iv idua l ' s  s a t i s f a c t i o n  with NASA. Almost an equal  proport ion 

of managers and researchers  - bas ic  and applied - i s  i n  both t h e  

more and less  satisfied group. The explanat ion s t i l l  l i e s  else- 

where. 

One poss ib le  c lue comes from some of t h e  research on the  

s a t i s f a c t i o n  of  workers and managers i n  government and industry.  

T ime  and again,  s t u d i e s  have demonstrated tha t  s a t i s f a c t i o n  i s  

co r re l a t ed  with the  opportunity a worker o r  supervisor  feels he 

has t o  inf luence  h i s  own dest iny,  so  t o  speak, t o  have a hand 

i n  shaping t h e  programs and p o l i c i e s  which have some d i r e c t  

a f f e c t  on h i m .  H i s  s a t i s f a c t i o n  i s  h ighes t  when he expects t o  

have a chance t o  communicate h i s  views on mat te rs  t o  those above 

him and f i n d s  both t h a t  these  expectat ions a re  met and t h a t  h i s  

communications have some demonstrable a f f e c t  on what i s  done, 

Th i s ,  indeed, appears t o  be t h e  case with the  s c i e n t i s t s  i n  

Di s sa t i s f ac t ion  and a f e e l i n g  of  a l i ena t ion  from the  our  study. 

decision-making s t r u c t u r e  i n  NASA go hand i n  hand. 

more d i s s a t i s f i e d  the re  i s  a widespread f e e l i n g  t h a t  t he  scien-  

t i f i c  community should have more inf luence than at  present  on 

t h e  genera l  d i r e c t i o n  of t he  space program. Over fou r - f i f th s  

(82%) of them express t h i s  view. A s u b s t a n t i a l  though s i g n i f i -  

can t ly  s m a l l  number (60%) of the more s a t i s f i e d  s c i e n t i s t s  take  

Among the  



t h i s  pos i t i on .  However, when they  do so, it i s  w i t h  a c r u c i a l  

d i f fe rence .  

When t h e  l a t t e r  group says t h a t  it expects  t o  have more 

inf luence  it i s  doing so i n  a s i t u a t i o n  i n  which it believes 

t h a t  t h e  s c i e n t i f i c  community already has had a s u b s t a n t i a l  say 

i n  the o v e r a l l  composition of  t h e  space program. I n  o the r  words, 

they are s t a r t i n g  from a d i f f e r e n t  percept ion of r e a l i t y  than  

the  less  satisfied. They are saying, i n  e f f e c t ,  t h a t  they want 

more inf luence  on decision-making f o r  t h e  s c i e n t i f i c  community 

Table 23. 

This t a b l e  shows the  amount of inf luence s c i e n t i s t s  be l i eve  t h e  
s c i e n t i f i c  community has  had on t h e  o v e r a l l  d i r e c t i o n  of t h e  space 
program by degree of s a t i s f a c t i o n  with NASA and amount of expected 
inf luence.  

Proportion who say S c i e n t i f i c  
Community has had a:  

Expected Great D e a l  Some L i t t l e  o r  :Io 
S a t i s f a c t i o n  Inf luence O f  Inf luence Inf luence Inf luence 

More 21 49 30 

About 43 49 s 
High 

Right 

More 5 33 60 
Low 

About 32 55 13 
Right 
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while recognizing t h a t  it has already had a considerable amount. 

In  con t r a s t ,  as Table 23 shows, s c i e n t i s t s  who are less s a t i s f i e d  

w i t h  NASA and desire a l a r g e r  r o l e  f o r  t h e  s c i e n t i f i c  community 

i n  the shaping of t h e  space program are s t a r t i n g  from a d i f f e r e n t  

base poin t .  

in f luence  of t h e  s c i e n t i f i c  community i n  the present  d i r e c t i o n  of 

t h e  o v e r a l l  program. For them the re  i s  a considerable discrepancy 

between t h e i r  expec ta t ions  and what has been r ea l i zed .  They f e e l  

t h a t  s c i e n t i s t s  have been l e f t  out  and ought t o  be i n .  The elabo- 

r a t e  network and v a r i e t y  of NASA s c i e n t i f i c  advisory committees 

and occas iona l  s c i e n t i f i c  testimony before  Congress i s  apparently 

e i t h e r  unknown t o  them o r ,  more l i k e l y ,  unpersuasive i n  terms of 

i t s  a c t u a l  e f f e c t  on t h e  d i r e c t i o n  of t he  space program when 

they  t h i n k  it ought t o  be. 

d i s s a t i s f a c t i o n  with NASA as a research-oriented agency. 

Most of them (60%) apparently d e t e c t  l i t t l e  o r  no 

T h i s  s i t u a t i o n  con t r ibu te s  t o  t h e i r  

SCIENTIST'S IMAGB OF NASA: THE SCIENTIFIC PAYOFF 

The Overa l l  P a t t e r n  

While t h e  goals which an organiza t ion  l i k e  NASA professes  

are an important i ng red ien t  of t h e  i m a g e  it p r o j e c t s  t o  and t h e  

r e l a t i o n s h i p s  it has  wi th  t h e  s c i e n t i f i c  community, t h i s  i s  by 

no means t h e  e n t i r e  s to ry .  By d e f i n i t i o n  an organiza t ion ,  l i k e  

any system, has  some output - i n  terms of se rv ice ,  va lues ,  o r  

material ob jec t s  - which groups o r  o the r  organiza t ions  i n  i t s  
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environment stand ready t o  accept at some "pr ice" .  

From t h e  p o l i t i c a l  system NASA has received c e r t a i n  inpu t s  

i n  t h e  form of power and capital which it, i n  tu rn ,  has  used i n  

a l t e r n d i v e  ways, including t h e  c rea t ion  of a d i s t i n c t i v e  tech- 

nology and the  support  of c e r t a i n  research p r o j e c t s  and researchers  

t o  t h e  exclusion of o thers .  

p o l i t i c a l  system and from the s c i e n t i f i c  community, inputs  i n  t he  

form of demands o r  expec ta t ions  as t o  how it i s  t o  use these re- 

sources.  Thus i t ' s  a l l o c a t i v e  dec is ions  have not been m a d e  i n  

a vacuum. They may be thought of as represent ing ,  at least i n  

part, an attempt t o  respond t o  these  e x t e r n a l  demands w i t h  the  

knowledge tha t  the failure t o  do so would jeopardize t h e  r e c e i p t  

of fu tu re  inputs  and thus  the su rv iva l  of the organiza t ion  i tself .  

For t h e  s c i e n t i f i c  community, NASA's output  i s ,  u l t ima te ly ,  a 

normative value: the results of the research and the technology 

which it has made poss ib le .  Its value can be determined only i n  

r e l a t i o n  t o  i t s  consequences f o r  the system of science - i t s  

normative and s o c i a l  s t r u c t u r e ,  i t s  cogni t ive  apparatus .  

It has a l s o  received,  both from t h e  

On the whole, t he  s c i e n t i s t  i n  our study are generous i n  

t he i r  evaluat ion of t h e  results of NASA's s c i e n t i f i c  and tech-  

nologica l  e f f o r t s  t o  date though there are, as might be expected 

from the previous f ind ings ,  a s i zeab le  number who view them with 

mixed f e e l i n g s  i f  not o u t r i g h t  ant ipathy.  Take the ques t ion  of 

o r  not the research it has supported has led  t o  the s o l u t i o n  Of 
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Table 24. 

This t a b l e  shows s c i e n t i s t ' s  eva lua t ions  of the con t r ibu t ions  of 
NASA-supported research  t o  t h e  s o l u t i o n  of b a s i c  problems i n  
var ious  s c i e n t i f i c  d i s c i p l i n e s .  

Proportion who s a i d  t h e r e  had been: 

M a n y  A Few No 
Contributions Contributions Contributions 

20% 47% 33% 

. 

some b a s i c ,  p rev ious ly  unsolved problems i n  var ious  d i s c i p l i n e s .  

When asked t o  judge the  agency's e f f o r t s  by t h i s  r a t h e r  r igorous  

standard,  fully one- f i f th  of our respondents f e l t  t h a t  t h e r e  had 

been many payoffs of value. Almost another ha l f  of them (47%) 

were able  t o  see at l e a s t  a few results of some worth and only 

one-third fe l t  t h a t  t h e r e  had been no s c i e n t i f i c  payoff whatsoever. 

The d i s t r i b u t i o n  of responses was s i m i l a r  when we requested 

an eva lua t ion  of t h e  o v e r a l l  q u a l i t y  of space f l i g h t  experiments 

by t h i s  same c r i t e r i o n .  Fourteen pe r  cent  of t hese  s c i e n t i s t s  

f e l t  t h a t  all experiments had been of high q u a l i t y  and another 

30 per cent  took t h e  view t h a t  at least a major i ty  had been so. 

Less than  one-third (29%) fe l t  t h a t  nothing s i g n i f i c a n t  had come 

from them t o  date .  

There i s  also l i t t l e  doubt about t h e  e f f e c t s  of space tech- 

nology per se on t h e  conduct of s c i e n t i f i c  inqui ry  i n  var ious  

f i e l d s .  

pac t  of space technology on research  though it was  f e l t  t o  be 

Most (77%) of our respondents r epor t  at least some i m -  
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Table 25. 

This t a b l e  shows s c i e n t i s t ' s  eva lua t ions  of the  q u a l i t y  of space 
f l i g h t  experiments i n  terms of t h e i r  p o t e n t i a l  cont r ibu t ion  t o  
t h e  so lu t ion  of bas i c  problems i n  var ious s c i e n t i f i c  d i s c i p l i n e s .  

Proportion who said t h a t :  

None Were Most Were Many Were Few Were 
of High Quality of High Qual i ty  of High Q u a l i t y  of High Q u a l i t y  

14 $, 30 % 27 % 2% 

more quan t i t a t ive  than q u a l i t a t i v e .  Among t h i s  group, a majori ty  

(52%) would charac te r ize  the  e f f e c t  simply i n  terms of  an increase  

i n  the  amount of data t o  be processed and over one-third (35%) 

would add t h a t  it has heightened the  complexity of t he  research 

process - the  number of people and the  amount of paperwork in-  

volved - a grea t  deal .  

s h i f t s  i n  research are considerably smaller.  A t  t he  same t i m e ,  

however, t he  t a b l e  poin ts  up t h e  f a c t  t h a t  all but  a r e l a t i v e  

handful see at l e a s t  some q u a l i t a t i v e  b e n e f i t  t o  t he i r  d i s c i p l i n e  

from the  technology of space. 

The numbers see ing  comparable q u a l i t a t i v e  
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Table 26. 

This t a b l e  shows s c i e n t i s t ' s  percept ions o f  t h e  impact of space 
science technology on research. 

Proportion who see them affected: 

Areas o f  Research Great 
Affected by Technology De a1 Some None 

Increase  i n  quant i ty  of  
d a t a  52% 40% 7 $1 

Increase  i n  complexity 
o f  research  process  35 47 l a  

Increase  i n  q u a l i t y  of  
research  done 28 57 16 

Change i n  types of 
problems s tud ied  29 61 10 

Involvement and S c i e n t i f i c  Payoff 

While we m a y  t a l k  of the ' s c i e n t i f i c  community' as i f  it 

were a s ing le ,  fairly homogenous group of  ind iv idua ls  shar ing 

s i m i l a r  va lues ,  perspec t ives ,  and conceptual frameworks, it i s  

i n  r e a l i t y  a. c o l l e c t i o n  of groups divided by d i f f e rences  i n  

methodology, subs tan t ive  and t h e o r e t i c a l  concerns and i n s t i t u -  

t i o n a l  i d e n t i f i c a t i o n s  as wel l  as by d i f f e r e r c e s  i n  s t a t u s  and 

power i n  t h e  wider, non-sciei i t l f le  cmmmit.y, Perhaps t h e  major 

t h i n g  s c i e n t i s t s  have i n  common as ide  from t h e  name i t se l f  which 

i s  not  an unimportant matter,  of course,  i s  a kind o f  very genera l  

b e l i e f  t h a t  man and h i s  environment can be s tudied  according t o  

c e r t a i n  r a t i o n a l  rules of procedure and tha t  some s o r t  of  organized 
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copni t ive  understandinE of t hese  sub jec t s  w i l l  be the  r e s u l t .  We 

have already seen t h a t  one way i n  which t h i s  s c i e n t i f i c  community 

mqv be d i f f e r e n t i a t e d  i s  i n  terms o f  t h e  dependance o f  i t s  var ious  

sub groups on t h e  space program, and we have examined the  conse- 

quences of t h i s  d i f f e r e n t i a t i o n  f o r  images of  NASA's ~ ; o a l s .  This  

t i i f f e ren t i a t ion  has  a n  even sharper  effect  when we t u r n  t o  the  

quest ion of t h e  value which s c i e n t i s t s  p lace  on t h e  r e s u l t s  of 

the  agency's s c i e n t i f i c  a c t i v i t i e s .  Those i n  d i s c i p l i n e s  most 

in t imate ly  involved with t h e  space program place  a g r e a t e r  value 

O:I them than do those  i n  areas t h a t  have had l i t t l e  o r  no contact  

tr i th it. According t o  our respondents,  i n  d i s c i p l i n e s  c lose ly  

connected t o  space science t h e  r e s u l t s  of NASA's program have 

proven t o  be o f  s u b s t a n t i a l  s c i e n t i f i c  benefit, .  A t  t h e  same 

time, l i t t l e  sp i l l -ove r  of t h i s  bene f i t  has  t<zken p l ace  outs ide  

of those d i s c i p l i n e s  i n t o  a reas  l i k e  biology, chemistry and 

msthematics which are more on t h e  poriphera of  t h e  program. 

Spec i f i ca l ly ,  f o r  example, has  t h e  research  supported by 

t h e  agency paid o f f  f o r  science: It  a l l  depends on who you ask .  

Almosi one-third (3176) of  those i n  NASA-related d i s c i p l i n e s  be l i eve  

it has - and q u i t e  handsomely. 

i n  the  o ther  d i s c i p l i n e s  take t h i s  p o s i t i o n  and, i n  fact ,  almost 

h a l f  of them (49%) see no value at all t o  t h e i r  d i s c i p l i n e  from 

t h e  NASA-supported s c i e n t i f i c  work. While they  are a b i t  more 

Generous i n  t h e i r  eva lua t ions  of t h e  b e n e f i t  which might be  

Less than one-tenth (7%) of those  

L 



Table 27. 

This t a b l e  shows s c i e n t i s t ' s  evaluat ions of the  cont r ibu t ions  
of  NASA-supported research t o  the  so lu t ion  of bas i c  problems 
i n  var ious s c i e n t i f i c  d i s c i p l i n e s  by involvement of  d i s c i p l i n e  
i n  space program. 

Proportion who s a i d  the re  had been: 

Involvement Many A Few No 
of Disc ip l ine  Contributions Contr ibut ions Contributions 

High' 31% 52% 17% 

7 44 49 2 Low 

1. Astronoqr, Atmospheric-Earth Sciences,  Engineering, Physics 
2. Biology, Chemistry, Mathematics 

X2 = 174.96, P < .001 

Table 28. 

This t a b l e  shows s c i e n t i s t ' s  eva lua t ions  of the q u a l i t y  of space 
f l i g h t  experiments i n  terms of  t he i r  p o t e n t i a l  cont r ibu t ion  t o  
the so lu t ion  of  bas i c  problems i n  var ious s c i e n t i f i c  d i s c i p l i n e s  
by involvement of  d i s c i p l i n e s  i n  t h e  space program. 

Proportion who s a i d  t h a t :  

Involvement Most, Many of Few of None of 
of Disc ip l ine  High Quality High Quality High Qual i ty  

High 60% 28% 12% 

Low 27 27 47 

Xz = 174.84, P<.OOl 
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r e a l i z e d  from space f l i g h t  experiments - 27 per cent  of them f e e l  

t h a t  much of  t h i s  work i s  of s u b s t a n t i a l  q u a l i t y  - a l a r g e  pro- 

po r t ion  (47%) remain highly dubious, a t  least from t h e  viewpoint 

of t h e i r  d i sc ip l ine .  This i s  i n  marked con t r a s t  t o  those more 

involved i n  space research as Table 28 demonstrates. For a 

majori ty  of them (60$), most, i f  not all, of these  experiments 

have been w e l l  conceived and conducted. This ,  of course, might 

be expected s ince many of  them have been t h e  very ind iv idua ls  

conducting these experiments. 

What about t he  impact of space technology on the  conduct of 

research i t s e l f ?  Again, it depends on who i s  giving the  answer. 

Table 29. 

This t a b l e  shows t h e  proport ion of s c i e n t i s t s  who see  a s u b s t a n t i a l  
impact of  space technology on d i f f e r e n t  aspects  of t he  research 
process  by the  involvement of d i s c i p l i n e s  i n  the  space program. 

Involvement of Disc ip l ine  
Proportion who say the re  has  

been a subs t an t i a l :  Low - High 

Increase i n  complexity 45% 1% 

Increase  i n  Quant i ty  of data 64 35 

Change i n  kinds of problems s tudied  39 13 

kprovement i n  Qual i ty  of data 37 1 5  
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I€ a s c i e n t i s t  i s  i n  a NASA-related d i s c i p l i n e  the  chances are 

very good t h a t  he not only w i l l  be l ieve  t h a t  t h e  impact has been 

considerable  b u t  t h a t  he w i l l  also descr ibe i t  l a r g e l y  i n  quan- 

t i t a t ive  terms. From where he s tands ,  space technology has  in-  

creased t h e  quan t i ty  of da t a  t o  be dealt  with and the  complexity 

of research i tself  more than it has improved t h e  qua l i t y  of data 

ava i l ab le  o r  changed the  kinds of problems which he can study. 

A s c i e n t i s t  i n  an area outs ide of t he  NASA o r b i t  i s n ' t  very 

l i k e l y  t o  be l ieve  t h a t  i t s  technological  apparatus has had much 

e f f e c t  on h i s  a c t i v i t i e s .  However, when it has,  it apparently 

has a l s o  been of  a more quan t i t a t ive  nature .  

Do those who stress the  q u a n t i t a t i v e  aspects  of NASA's 

impact on s c i e n t i f i c  inquiry l i m i t  themselves t o  t h i s  alone o r  

do at l e a s t  some of them admit t o  the  q u a l i t a t i v e  b e n e f i t s  of 

t h i s  technology as w e l l ?  In  order  t o  answer t h i s  quest ion we 

divided our respondents i n t o  th ree  groups: (a )  those who stress 

only t h e  q u a l i t a t i v e  impact; (b)  those who stress only the  quan- 

t i t a t ive  impact, and ( e )  those who stress some mixture of both. 

An inspec t ion  of Table 30 r evea l s  t he  r e s u l t s .  Most s c i e n t i s t s  

fall i n  t h e  t h i r d  category. It i s  a l s o  c l e a r ,  however, t h a t  

those i n  areas most involved i n  the  space program favor  quant i ty  

over qua l i t y :  

34 per cent  s i n g l e  out  quant i ty .  

are less involved a l s o  s t r e s s  quant i ty  over q u a l i t y  but  they are 

only 8 per cent  of them s t r e s s  q u a l i t y  alone while 

S c i e n t i s t s  whose d i s c i p l i n e s  



T a b l e  30. 

'i'tlis t:ible shows scieii l , ir , ts  percept ions of t h e  impact of space 
I er!!  lology on resecrch 1)y involvement of d i s c i p l i n e .  

Proportion who stress: 

Involvement Q u n l i t y  Quant i ty  noth 
of Discipl ine Only Only Qua l i ty  and Quant i ty  

High 8% 3495 5 87; 

Low 1- 3 24 (J 3 

2 X = 7.00 .05 P .01 

s i g n i f i c a n t l y  less  l i k e l y  t o  do so. A h igher  propor t ion  of them 

(13$) feel  t h a t  NASA's technology has  improved o r  at least  had a 

mixed impact (63%) on research i n  t h e  f i e l d .  

(24%) s i n g l e  out t h e  q u a n t i t a t i v e  e f f e c t s  alone. 

Less than  one-quarter 

This f ind ing  suggests  t h a t  one of  t h e  p r i c e s  paid by s c i e n t i s t s  

i n  such areas as physics  o r  astronomy f o r  t h e i r  greater involvement 

i n  and bene f i t  from t h e  space program i s  a rather s i zeab le  increase  

i n  the sheer  complexity and d i f f i c u l t y  of t h e  organiza t ion  of  re- 

search.  The p o t e n t i a l  s c i e n t i f i c  payoff o f  space f l i g h t  experiments 

f o r  example, mw be very high b u t  p a r t i c i p a t i o n  i n  them i s  not with- 

ou t  cos t ,  cos t  i n  the form of  increased red-tape,  adminis t ra t ive  

work, coordinat ion of  more and more s p e c i a l i s t s ,  and t h e  sheer 

amount o f  data  t o  be co l l ec t ed ,  s to red ,  and d iges ted .  The mathe- 

mat ic ian,  microbiologis t ,  o r  organic  chemist m a y  not see much of 

s c i e n t i f i c  value accruing t o  him by v i r t u e  of NASA's s c i e n t i f i c  



e f f o r t s .  l a e n  it does, however, it i s  apparently less f requent ly  

accompanied by such c o s t s  o r  e l s e  t h e  c o s t s  and benefits  - oppor- 

t u n i t y  t o  work on d i f f e r e n t  kinds of problems o r  c o l l e c t  b e t t e r  

d a t a  - seem t o  balance themselves out .  

Why t h i s  might be t h e  case i s  not c l e a r  from t h e  present  

One p o s s i b i l i t y  which suggests i t s e l f ,  however, i s  ana lys i s .  

t h a t  it i s  easier f o r  s c i e n t i s t s  i n  a d i s c i p l i n e  lack ing  d i r e c t  

involvement i n  NASA's a c t i v i t i e s  t o  see e i ther  nothing of value 

o r  pr imar i ly  only those  th ings  of value.  

o r  nothing o f  t h e  program o r  know pr imar i ly  of some of i t s  bene f i t s .  

Those i n  areas wi th  a first hand acquaintance of t h e  agency's 

They e i t h e r  know l i t t l e  

e f f o r t s  have a somewhat more balanced and, i n  a very r e a l  sense, 

more r e a l i s t i c  perspec t ive .  They see much of t he  space program 

i s  good bu t  t hey  a l s o  have been i n  a p o s i t i o n  t o  experience f i r s t  

hend many of t h e  problems and d i f f i c u l t i e s  o f  space research. 

Personal. I n t e r e s t s  and S c i e n t i f i c  Payoff 

It  might w e l l  be t h a t  what we have been c a l l i n g  t h e  e f f e c t s  

of d i s c i p l i n a r y  involvement i n  the space program on a s c i e n t i s t ' s  

eva lua t ions  of NASA's s c i e n t i f i c  a c t i v i t i e s  i s  r e a l l y  a r e f l e c t i o n  

of his  pe r sona l  r e l a t i o n s h i p  t o  t h e  program. Those who work f o r  

t h e  agency o r  who have received g r a n t s  from it, p a r t i c i p a t e d  i n  

f l i g h t  experiments o r  served as advisors  have had a d i r e c t ,  personal  

experience with it over and above t h e  ques t ion  of t h e i r  p a r t i c u l a r  

d i s c i p l i n e .  This element of personal contac t  i s  much less l i k e l y  



fo r  ind iv idua ls  whose names were drawn at  random from a na t iona l  

l i s t i n g  of  s c i en t i s t . s  i n  the United S ta t e s .  By v i r t u e  of t h e i r  

s t n t u s  i n  the s c i e n t i f i c  community and t h e i r  formal r e l a t i o n  w i t h  

government, members of the  National Acadeqy of Sciences (NAS) are 

more l i k e l y  t o  have had some person'd. experience w i t h  NASA bu t  

they too  a re  i n  a p o s i t i o n  d i f f e r e n t  from those working there, 

advis ing it, o r  us ing  i t s  money and technology f o r  research. 

Table 31. 

This table  shows sample populat ion by involvement of  d i s c i p l i n e  
i n  space science program. 

SPACE OTHER 
SCIENTISTS SCIENTISTS 

Other Nat ' l  Ac. h e r .  Men 
NASA Sp. S c i e n t i s t s  of Science of Science Disc ip l ine  Involvement - 

High 18% 48% 3% 32% 

Low 2 16 14 67 

A majori ty  of those i n  NASA-related d i s c i p l i n e s  a l s o  happen t o  

be e i t h e r  NASA employees (18%) or from our sample of space s c i e d i s t s  

(46%) . A s  we have seen, it i s  also t h i s  group which eva lua tes  t h e  
10 

sgency's s c i e n t i f i c  e f f o r t s  most highly.  I n  c o n t r a s t ,  most of t h e  

s c i e n t i s t s  i n  t h e  b i o l o g i c a l - l i f e  sc iences ,  chemistry and mathematics 

10. For a desc r ip t ion  of  t h i s  sample and t h e  populat ion from 
which it was drawn, see above. 
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are i n  our sample d r a m  from American Men of Science (679) or t h e  

Nat ional  Academy of Science (14%). They i n  t u r n ,  are t h e  d i s c i -  

p l i n e s  which see t h e  least b e n e f i t  from NASA-supported research  

and space f l i g h t  experiments. What happens, then, t o  t h e  o r i g i n a l  

r e l a t i o n s h i p  between d i s c i p l i n a r y  involvement and eva lua t ion  of 

NASA's  a c t i v i t i e s  when t h i s  element of personal  in terest  is taken 

i n t o  account? The question i s  p a r t i a l l y  answered i n  Table 32. 

Table 32. 

This t a b l e  examines t h e  e f f e c t  of personal  experience with t h e  
space program (Space S c i e n t i s t s  vs. Others) on t h e  r e l a t i o n  between 
d i s c i p l i n a r y  involvement and eva lua t ions  of NASA's s c i e n t i f i c  ac- 

Proportion saying: 

Space Tech. had 
g r e a t  impact on 
research  i n  f i e l d  

Most F l t .  expmts. 
of high q u a l i t y  

Many b a s i c  cont. 
from NASA-supported 
research  

SPACE 
SCIENTISTS 

OTHER 
SCIENTISTS 

Disc ip l ine  Involvement Disc ip l ine  Involvement 

Low D i f f .  - - High - Low - D i f f .  High 

56% 14% 42% 22% 8% 14% 

66 32 34 47 25 22 

41 8 33 10 7 3 

Disc ip l ine  continues t o  be  t h e  decisive f a c t o r ,  mos$ e s p e c i a l l y  

among Space S c i e n t i s t s ,  Consider, first, t h e  eva lua t ions  made by 

t h e s e  Space S c i e n t i s t s .  Those i n  a reas  l i k e  astronomy, physics and 
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r.mTineerinc ?re much more l ikeky  than those i n  bjolop,y o r  chemistr ;  

to evalii:ite highly t h e  pot,entinl  s c i e n t i f i c  henefi i ,s  flowing from 

r!iAGA-supported resexrch and space f l igh t ,  experimeqts. They are 

-Is0 t he  most l i k e l y  t o  be l ieve  t h a t  space teclinoloqr h a s  had an 

ir,ipqct. on research i n  t h e i r  rieltl. I n  f a c t ,  the rliff'erences be- 

I i~ecn  the  two groups are g r e a t e s t  nt  t h i s  po in t .  

Now examine the  responses of s c i e n t i s t s  from our AMs o r  NAS 

s m p l e s .  The rnpqpitude of d i f f e rence  between those i n  more and i n  

l e s s  involved d i s c i p l i n e s  i s  s u b s t a n t i a l l y  less  b u t  they are con- 

s i s t e n t l y  i n  the  same d i r ec t ion .  Those i n  the most, involved d i s -  

c i p l i n e s  evaluate NASA e f f o r t s  more favorably and the  impact of 

i t s  technolorn g rea t e r  than s c i e n t i s t s  i n  less  committed areas. 

Looking a t  t h e  t a b l e  as a whole, i t  can be seen t h a t  the 

most e n t h u s i a s t i c  s c i e n t i s t s  are those who have been both per-  

s o n y l l y  @, as members of  o p a r t i c u l a r  d i s c i p l i n e ,  p rofess iona l ly  

a f fec ted  by the  space program. S c i e n t i s t s  whose d i s c i p l i n e s  have 

a s t ake  i n  the program b u t  who have not personal ly  had contact  with 

it are next i n  being generous i n  t h e i r  eva lua t ions .  Those with 

n e i t h e r  a personal  nor a s c i e n t i f i c  commitment are cons i s t en t ly  

the  least  l i k e l y  t o  express  p o s i t i v e  views on i t s  con t r ibu t ions  

t o  science o r  t o  see i t s  technology as a f f e c t i n g  s c i e n t i f i c  in-  

qu i ry  i n  th,eir research.  

It a l s o  seems t h a t  personal  involvement i n  t h e  space p ropam 

by i t s e l f  i s  not enough t o  have an apprec iab le  e f f e c t  on a s c i e n t i s t ' s  

p o s i t i v e  opinions of NASA's a c t i v i t i e s .  Only when he i s  a l s o  i n  a 



Table 13. 

This t a b l e  shows t h a t  personal experience accounts f o r  less of 
t h e  d i f f e rences  among s c i e n t i s t s  i n  t h e i r  eva lua t ions  of NASA's  
s c i e n t i f i c  a c t i v i t i e s  than d i s c i p l i n a r y  involvement. 

HIGH Low 
DISCIPLINE INVOLVEMENT DISCIPLINE INVOLVEMENT 

Proportion 
Saying: 

Space Tech. 
had g r e a t  
impact on 
research  
i n  f i e l d  

Most f l t .  
experiment s 
of high 
q u a l i t y  

Space Other Space Other 
S c i e n t i s t s  S c i e n t i s t s  D i f f .  S c i e n t i s t s  S c i e n t i s t s  - D i f f .  - 

56% 

66 

22% 34% 

47 19 

14% 

32 

8% 

25 

6% 

7 

Many b a s i c  
cont r ibu t ions  
from NASA- 
supported 
reseerch  41 10 31 8 7 1 

d i s c i p l i n e  which i s  c lose ly  assoc ia ted  w i t h  t h e  space program does 

personal  involvement have such an e f f e c t  on h i s  views and then  t h e  

e f f e c t  i s  s u b s t a n t i a l  as Table 33 shows. I f  he i s  not i n  such a 

f i e l d ,  it makes s i g n i f i c a n t l y  less d i f f e rence .  H i s  eva lua t ions  are 

a h o s t  i d e n t i c a l  with those of his colleagues who have had l i t t l e  

o r  no personal  contac t  w i t h  t h e  program. I n  s h o r t ,  a s c i e n t i s t ' s  

p o s i t i v e  eva lua t ions  of the p o t e n t i a l  s c i e n t i f i c  payoff from NASA- 

supported a c t i v i t i e s  increases ,  f i rs t  as h i s  d i s c i p l i n e  as a whole 

i s  d r a m  i n t o  t h e  program and, secondly, as he has some d i r e c t ,  
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Table 14. 

This t a b l e  examines the  e f f e c t  of personal  experjence with the  
cpace program (Space S c i e n t i s t s  vs.  Others) on the r e l a t i o n  be- 
tween d i sc ip l ina ry  involvement and evalunt,ions of the  impact of 
space science technology on the  conduct of research i n  d i f f e r e n t  
d i s c i p l i n e s .  

SPACE OTHER 
SC1EN"ISTS SCIENTISTS 

Disc ip l ine  Involv. D-i sc ipl i r ie  Involv.  
Hiah Low Hiah Low 

:f saying space technology 
had g rea t  impact on 
research i n  t h e i r  f i e l d  56% 14% 22% 8% 

h o p o r t i o n  who s t r e sed :  

Q,u di t a t  i ve impac t along 6 9 14  15 

Quant i ta t ive  impact alone 31 26 45 21 

personpl experience w i t h  the  agency's program. 

I f  t h e  bene f i t  of p a r t i c i p a t i o n  appears g r e e t ,  so ,  apparent ly ,  

do some of t h e  costs .  I n  repor t ing  t h a t  space technology has 

a f f ec t ed  t h e  conduct of research a s c i e n t i s t  i n  a f i e l d  c lose ly  

a l igned  t o  t h e  space program i s  more l i k e l y  t o  be t a l k i n g  about 

quant i ty  r a t h e r  than q u a l i t y  of research r e s u l t s  i n  h i s  f i e l d .  

This  statement i s  even more t r u e  f o r  t h e  s c i e n t i s t  who has  a l s o  

had some personal  contact  with t h e  program. NASA-supported re- 

search has paid of f  handsomely and, a t  t h e  same time, i t s  tech-  

nology has had a considerable  impact on h i s  work or t h a t  of o the r s .  

It  has increased s u b s t a n t i a l l y  the  whole series of i n t e r r e l a t , i on -  

sh ips  he must have wi th  o the r s  and t h e  amount of  t i m e  he must 



73 

spend communicating with and coordinating h i s  own and t h e  a c t i v i t i e s  

of  o the r s .  

If he has had l i t t l e  o r  no contact  with NASA, e i t h e r  i n  a per- 

sonal  o r  profess iona l  sense,  he i s ,  as we have seen, un l ike ly  t o  

repor t  much s c i e n t i f i c  payoff from the  work it has made possible .  

Neither does he th ink  t h a t  space technology has a f f ec t ed  what 

people i n  h i s  f i e l d  are doing. I n  those few ins tances  where he 

believes it has,  however, he i s  much more l i k e l y  than anyone e l s e  

t o  emphasize the  q u a l i t y  and play down quant i ty  of t he  r e s u l t s  of 

space research.  It has changed the  kinds of problems which people 

i n  h i s  d i s c i p l i n e  can work on and improved the  q u a l i t y  of data 

ava i l ab le  t o  them. For him - t h e  b i o l o g i s t  o r  chemist, say, who 

has had l i t t l e  d i r e c t  contact w i t h  NASA i f  any - t he  gains ,  such 

as they are, appear t o  have been achieved a t  less cos t  than i s  

the  case f o r  o thers .  

S C I E N T I S T S  IMAGES OF NASA: DECISION-MAKING AND THE PROBLFM OF I N n U E N C E  

The National Aeronautics and Space Act of 1958 assigned t o  

NASA t h e  e x p l i c i t  goa l  of expanding "...human knowledge of pheno- 

mena i n  the atmosphere and space. "" I n  t h e  pu r su i t  of t h i s  ob- 

j e c t i v e  the  agency has created,  sometimes by i t se l f ,  sometimes 

11. op. c i t .  
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j o i n t l y  with o ther  agencies l i k e  t h e  Nat ional  Academy of Science, 

a p r o l i f e r a t i o n  of  advisory and study committees t o  provide it 

with guidance and information on and eva lua t ions  of a l t e r n a t i v e  

s c i e n t i f i c  programs. In-house s c i e n t i s t s  and engineers ,  both at 

t h e  f i e l d  center  and headquarters  levels, have likewise had some 

r o l e  i n  decision-making wi th in  the agency and numerous g r a n t s  

and con t r ac t s  have been l e t  t o  u n i v e r s i t i e s  and p r i v a t e  indus t ry  

f o r  the purpose of studying and recommending var ious  s c i e n t i f i c  

undertakings.  All of these inputs  presumably have some e f f e c t  

on the  space program as a whole and on the shape of i t s  scien-  

t i f i c  e f f o r t s  i n  p a r t i c u l a r .  Cer ta in ly  when agency o f f i c i a l s  

Table 15. 

This table shows the  r e l a t i o n  between perceived inf luence  i n  the 
space program and involvement of  s c i e n t i f i c  d i s c i p l i n e .  

F’roportion who said s c i e n t i s t s  have had: 

Involvement Great Dea l  Some L i t t l e  o r  
of Disc ip l ine  of Inf luence Inf luence No Inf luence  

22% 45% 33% 

H i g h  59 54 36 

LOW 41 46 64 

X2 = 38.88 P(.OOl 

testify before  Congress, claiming t h a t  t h e i r  programs have been 

shaped on the basis of  advice from many first-rate s c i e n t i s t s  i s  

used as a maJor way f o r  l e g i t i m a t i n g  and j u s t i f y i n g  t h e i r  content  
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. 
and the p r i o r i t i e s  assigned t o  various ones. If these  o f f i c i a l s  

a r e  t o  be be l ieved ,  s c i e n t i s t s  have had a major say i n  what i s  

being done and how it i s  being done. 

What do s c i e n t i s t s  themselves say? How much inf luence  do 

they  be l i eve  they  have had on e i t h e r  t h e  genera l  d i r e c t i o n  of t he  

space program o r  t h a t  s p e c i f i c  segment of i n t e r e s t  t o  them? Few 

of those i n  our study (22%) were apparently as convinced, as at 

l e a s t ,  some agency o f f i c i a l s  are,  t h a t  s c i e n t i s t s  have had a g rea t  

deal  t o  say about t h e  o u t l i n e  of t h e  t o t a l  program. A majority 

express ing  t h i s  opinion (59%) were i n  NASA-related d i s c i p l i n e s .  

The view t h a t  real  s c i e n t i f i c  input had been miniscule,  at best, 

was more widespread (33%) , espec ia l ly  among those  i n  d i s c i p l i n e s  

ou t s ide  of t h e  NASA o r b i t  (64%). 

Even wi th in  t h e  more narrow confines of t h e  space sc ience  

program i t s e l f  less than  one-third (29%) of our respondents were 

w i l l i n g  t o  go so f a r  as t o  say t ha t  s c i e n t i s t s  had had a major 

in f luence  on t h i s  program. 

whatsoever of s c i e n t i f i c  influence.  On t h i s  question, however, 

t h e  d i f f e r e n c e s  among s c i e n t i s t s  i n  t h e  more and less  committed 

d i s c i p l i n e s  w a s  p a r t i c u l a r l y  sharp. Three-fourths of those  claim- 

i n g  g r e a t  in f luence  f o r  science were i n  areas l i k e  astronomy, 

physics,  and engineering. Conversely, t h ree - fou r ths  of those 

see ing  a minimal s c i e n t i f i c  input were i n  the bio-sciences,  chem- 

i s t r y  o r  mathematics. 

An equal proport ion saw l i t t l e  evidence 



Table 36. 

This t a b l e  shows the  r e l a t i o n  between perceived inf luence i n  t h e  
space science program and involvement of s c i e n t i f i c  d i s c i p l i n e .  

Proportion who s a i d  s c i e n t i s t s  have had: 

Involvement Great Deal Some L i t t l e  or 
of  Disc ip l ine  of Inf luence I r, f l u e  nce No Inf luence 

29% 42% 2% 

HiFh 74 48 25 

Low 26 52 75 

x3 = 160.65, P < .ooi 

I n  fact,,  a s  the  d:!t;! i n  T:ible 37 shows, s c i e n t i s t s  i n  the 

l ess  involved d i sc ip l ines  were more l i k e l y  t,o de t ec t  some sub- 

s t a n t i d  s c i e n t i f i c  inf luence on the  space program as a whole (18%) 

Table  37. 

This t a b l e  looks a t  perceived inf luence i n  ( a )  the  t o t a l  space 
program and ( b )  the  space sciences program by involvement of 
d i s c i p l i n e .  

Proportion who say s c i e n t i s t s  have had: 

Great D e a l  Some L i t t l e  o r  
of Inf luence Inf luence No Inf luence  

Involvement Tota l  Sp. Sc i .  To ta l  S.S. T o t a l  S.S. 
of  Disc ip l ine  Program Program Program Pro. Program Program 

High 26 $ 42% 49% 42% 24% 16% 

Low 10 14 40 42 42 44 
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. .  than  they  were wi th in  t h e i r  p a r t i c u l a r  area of i n t e r e s t  i n  NASA's 

sc ience  program per se (14%). 

t h e  case f o r  those  i n  more involved d i s c i p l i n e s .  The c l o s e r  they 

get  t o  home, so t o  speak, t he  more of a hand they be l i eve  t h e  

s c i e n t i f i c  community, o r  a t  least t h a t  segment of most concern t o  

them, has had i n  in f luenc ing  the agency's programs. 

The opposite i s  even more c l e a r l y  

The p h y s i c i s t  o r ,  say, t h e  astronomer i n  our study, then, 

t akes  the p o s i t i o n  t h a t  t h e r e  has been considerable s c i e n t i f i c  

i npu t  t o  NASA, t h a t  t h e  community of s c i e n t i s t s  has had at least 

some inf luence  on i t s  programs, most e s p e c i a l l y  on those  c l o s e s t  

t o  h i s  own f i e l d .  

q u i t e  d i f f e r e n t .  He i s  much l e s s  l i k e l y  t o  see t h e  'hand of 

s c i ence '  i n  anything NASA has done, e i t h e r  i n  genera l  o r  i n  those  

a reas  of t h e  space sc ience  program of most p o t e n t i a l  i n t e r e s t  t o  

him. To t h e  ex ten t  t h a t  he does b e l i e v e  tha t  h i s  colleagues have 

had some say, it i s  most i n  evidence, f o r  him, i n  the  general  

d i r e c t i o n  of  t h e  t o t a l  progran. 

The perspec t ive  of t h e  b i o l o g i s t  o r  chemist i s  

How Much Inf luence  Should S c i e n t i s t s  Have? 

A major i ty  of a l l  of our s c i e n t i s t s  want more - in f luence  f o r  

t h e  s c i e n t i f i c  community i n  the  genera l  d i r e c t i o n  of t h e  space 

program, and almost as many want t o  inc rease  t h e i r  voice i n  t h e  

space sc iences  program as well. 

t h e  inpiit from science.  

t i s t  believes t h a t  he and h i s  colleagues have had t o  date, 

Almost no one i s  f o r  reducing 

Furthermore, t h e  l e s s  in f luence  a scien- 
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pspec iz l ly  on the general  space propram, the  morc he f e e l s  they 

oii;Tii:- t o  h m e .  This i s  true rei~.ardJ.ess of  how c lose ly  involved 

' lis d i r c i p l i n e  has been with ITASA. Those who f e e l  on t he  ou t s ide ,  

i n  t,ermc of inf luence,  want i n ;  those  who f e e l  i n ,  i n  t h i s  regard,  

Prc preLty w e l l  s a t i s f i e d  with th ings .  

Table 18. 

This talde shows t h e  a s soc ia t ion  between the  d e s i r e  f o r  inf luence 
on decision-making i n  the  space program and involverent  of scien-  
t , i  f i c  d i s c i p l i n e .  

Proportion who s a i d  s c i e n t i s t s  should have: 

Involvement blo r e Things Less Don't 
Inf luence  Know - of  Disc ip l ine  Inf luence  About Right 

High 46 53 62 37 

Low 54 47 38 63 

X2 = 10.38, .05(P>.01 

Consider f i r s t  the  responses t o  t h e  quest ion:  "Do you th ink  

the s c i e n t i f i c  community should have more or less  say i n  t h e  d i -  

r e c t i o n  of t h e  n a t i o n ' s  space progrnm o r  have th ings  been about 

ri{:lit o s  they  are?" A major i ty  (54%) want a bigger  voice f o r  

science.  This  group, as Table 38 demonstrates,  was about evenly 

divided between those i n  more involved (46%) and less involved 

(5476) d i s c i p l i n e s .  

i s sue  (13%), it was concentrated among t h e  l a t t e r  group (63%) 

To the  ex ten t  t h a t  t h e r e  w a s  doubt on t h i s  



79 

. 

. 

while  over  t h r e e - f i f t h s  (6296) of the  handful o f  our respondents 

i n d i c a t i n g  a d e s i r e  t o  decrease t h e  inf luence  o f  s c i e n t i s t s  were 

i n  t h e  NASA-related d i sc ip l ines .  

Now examine t h e  d i s t r i b u t i o n  of responses t o  a s i m i l a r l y  

worded ques t ion  related t o  t h e  "space science program i n  your - 
f i e l d  of  s c i e n t i f i c  i n t e r e s t . "  The proport ion wanting more in -  

f luence decreases  (&%), while t he  proport ion sat isf ied with 

Table 39. 

T h i s  table  shows t h e  assoc ia t ion  between t h e  desire f o r  inf luence 
on decision-making i n  the  space sciences program and involvement 
of s c i e n t i f i c  d i s c i p l i n e ,  

Proportion who s a i d  sc ien t i s t s  should have: 

Involvement More Things Less Don' t 
Know - of  Disc ip l ine  Inf luence  About Right Inf  h e n c e  

44% 43% 0.8% 12% 

High 46 53 90 31 

Low 54 47 10 69 

X 2 = 28.23, P < O O l  

t h ings  as they  s tand  increases  t o  43 per  cent .  Again, those want- 

i n g  more inf luence are about equal ly  divided among those i n  more 

(46%) and less (54%) involved d i s c i p l i n e s .  The propor t ion  of those  

wishing t o  reduce the  r o l e  of s c i e n t i s t s  drops t o  less than  1 per  

cent  of  t he  t o t a l .  Most o f  those who are undecided (69%) remain 

i n  a reas  on t h e  poriphera of t h e  space program. It i s  also c l e a r  



from both of the  above tables  t h a t  s c i e n t i s t s  whose d i s c i p l i n e s  

are removed from t h i s  program are the most l i k e l y  t o  be seeking 

a g r e a t e r  role f o r  s c i e n t i s t s  i n  decision-making i n  t h e  agency. 

The meaning of t h i s  a s soc ia t ion  between d i s c i p l i n a r y  in-  

volvement and the  desire f o r  n grea te r  say i n  policy-making i s  

exnmined f u r t h e r  i n  t h e  next two tables. What they show i s  

t h a t  t h e  amount o f  in f luence  which a s c i e n t i s t  be l i eves  t h e  

s c i e n t i f i c  community has  a l ready had shapes h i s  bel iefs  about 

how much he th inks  they should have. I f  he th inks  there  h a s  

a l ready  been a s i g n i f i c a n t  input  from science,  then he  i s  generalljr 

satisfied.  He t h inks  t h a t  ' t h ings  are about r i g h t '  as they are .  

I f  he be l i eves  t h a t  s c i e n t i s t s  have had l i t t l e  o r  no opportuni ty  

t o  inf luence decis ions,  he i s  unhappy, e s p e c i a l l y  i n  the area 

of t h e  genera l  d i r e c t i o n  of  t h e  space program as a whole. 

f i n d s  a discrepancy between what i s  and what ought t o  be, from 

h i s  po in t  of view, and wants more of  a say f o r  himself  and h i s  

colleagues.  The f a c t  (Table 37 above) t h a t  our respondents i n  

f i e lds  l i k e  biology, chemistry, and mathematics are most l i k e l y  

b e l i e v e r s  t h a t  t he  p a r t i c i p a t i o n  of  s c i e n t i s t s  i n  decision-making 

~ R G  been very l imi ted ,  he lps  account f o r  some of  the a s soc ia t ion ,  

i n  tu rn ,  between d i s c i p l i n a r y  involvement and percept ions  of 

how much influence s c i e n t i s t s  should have. 

H e  

Look f irst ,  then,  a t  Table 40. An inspec t ion  o f  t h e  data 

r evea l s  s e v e r a l  th ings .  F i r s t ,  t h e  propor t ion  o f  our  respondents 

expressing a des i r e  t o  have a l a r g e r  r o l e  f o r  sc ience  inc reases  
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Table 40. 

This t a b l e  shows s c i e n t i s t ' s  perceptions of how much inf luence  
they  should have on the  t o t a l  space program by d i s c i p l i n e  i n -  
volvement and perceptions of ac tua l  in f luence .  

Involvement of Disc ip l ine  

H I  GH LOW 
% who say % who say 

s c i e n t i s t s  should have: s c i e n t i s t s  should have: 
Actual Influence 
of S c i e n t i s t s  i n  More Things More Things 
T o t a l  Space Frogram Influence About Right Influence About Right 

Great D e a l  

49 40 
S ome 

59 32 55 34 

Very L i t t l e ,  None 24 42 

as we read fran t h e  t o p  t o  the bottom of t h e  t a b l e .  

t h e  p o s i t i o n  t h a t  s c i e n t i s t s  have had a g r e a t  in f luence  on t h e  t o t a l  

space program t o  d a t e  are much less l i k e l y ,  f o r  example, than  those  

who do not hold t h i s  view, t o  say t h a t  s c i e n t i s t s  should have more 

inf luence .  Secondly, t h i s  r e l a t i o n s h i p  holds regard less  of t he  

e x t e n t  of involvement of a s c i e n t i s t ' s  d i s c i p l i n e  with NASA, though 

those  i n  t h e  less c o m i t t e d  d i s c i p l i n e s  show a slight tendency t o  

be even more i n s i s t e n t  on a l a r g e r  voice f o r  science.  Whatever an 

i n d i v i d u a l ' s  f i e l d  o r  work, i f  he be l i eves  t ha t  s c i e n t i s t s  have 

Those who take 
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been l e f t  out  of  t he  decision-making process ,  he f i n d s  t h i s  s i t u a -  

t i o n  not t o  h i s  l i k i n f .  

The most i n t e r e s t i n g  t h i n g  about t h e  p a t t e r n  of responses 

vhich emerges from the  d a t a  i n  Table 41  l i e s  not. i n  i t s  genera l  

s imi la r i t i es  t o ,  but  i n  i t s  d i f f e rences  from t h a t  of t he  pre- 

ceedinr; one. Again, w e  see t h a t  when a sc ien t i s t ,  be l ieves  t h a t  

Table 41. 

This t a b l e  shows s c i e n t i s t ' s  percept ions of how much inf luence 
they should have i n  t h e i r  f i e l d  i n  the  space science program by 
d i s c i p l i n e  involvement and percept ions of a c t u a l  inf luence.  

Involvement of Disc ip l ine  

HIGH 
who say 

s c i e n t i s t s  should have: 
Actual Inf luence of 
S c i e n t i s t s  on More Things 
Q v c e  Science Progrm Inf luence About Right 

Gre ?.t Deal 
4?$ 

27% 67% 

h9 
S (me 

58 34 

16 

51  31 
Very L i t t l e ,  None 

LOW 
% who say 

s c i e n t i s t s  should h a v e :  

More Things 
Inf luence About R i c h t  

14% 

20% 67'1'3 

42 

40 17 

hh 

52 30 

the  r e l evan t  segment of t h e  s c i e n t i f i c  community has  had a s u b s t a n t i a l  

impact on i t s  por t ion  of t h e  space science program, he i s  satisfied.  

That, i s ,  he i s  unl ike ly  t o  ask for s t i l l  more inf luence  - r ega rd le s s  
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of  d i s c i p l i n a r y  involvement i n  space work. 

for  inf luence increases  as he sees less and less e f f e c t i v e  input  

from science,  bu t  note t h a t  the  increase  i s  not as g rea t ,  pro- 

po r t iona te ly  speaking, f o r  t he  space program as a whole. Compare 

the  l a s t  row i n  t h e  t a b l e  with the  same row i n  Table  40. Scien- 

t i s t s  who ind ica t e  t h a t  they or the i r  col leagues have had l i t t l e  

o r  no inf luence on decision-making i n  t h e i r  ' f i e l d  i n  the  space 

science program' are l e s s  l i k e l y  t o  a s k  f o r  more inf luence than 

they would when faced w i t h  a s i m i l a r  quest ion about the t o t a l  

space program. More of them see a discrepancy i n  the  t o t a l  

space program between what i s  and what ought t o  be, by wqy of 

inf luence,  than  they do i n  the more l imi t ed  a rea  of  NASA's space 

science endeavors. 

A s  before ,  h i s  desire 

Discussion and Conclusions 

I n  t h i s  paper we have examined the images which s c i e n t i s t s  

seem t o  hold of NASA. 

reasons.  F i r s t  of  all, s ince  i t s  incept ion  the agency has been 

pursuing some goals  d i r e c t l y  r e l a t ed  t o  t h e  i n t e r e s t s  of a t  least 

c e r t a i n  segments of t h e  S c i e n t i f i c  Community. A s u b s t a n t i a l  por- 

t i o n  of the agency's resources  has been given t o  s c i e n t i s t s  both 

i n  the  agency and i n  u n i v e r s i t i e s  and research cen te r s  f o r  t h e  

support  of work from which the  p o t e n t i a l  payoff has served as a 

This i s  an important problem f o r  two major 

t 

means f o r  j u s t i f y i n g  t o  Congress and the  publ ic  i t s  a l l o c a t i o n  
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of resources .  Decisions on t h e  a l l o c a t i o n  of  resources ,  a t  l eas t  

i n  p a r t ,  have been based on c e r t a i n  assumptions about which areas 

of science NASA ought t o  support  and what kinds of problems are 

most r e l evan t  f o r  a space science program t o  pursue. 

of i t s  near decade o f  ex is tence  it seems reasonable t o  ask: How 

are these  decis ions viewed and what impact have they had upon 

science ? 

I n  l i g h t  

Secondly, and perhaps more importantly,  NASA s tands  a t  a 

c r i t i c a l  juncture  i n  i t s  h i s t o r y  as an organizat ion.  It is  faced 

w i t h  t h e  quest ion of  what kind of an organiza t ion  it i s  going t o  

be a f te r  1970. The s t a t e  of t h e  environment i n  which it must 

opera te  p laces  some cons t r a in t s  on  t h e  a l t e r n a t i v e s  it can rea- 

sonably consider and the  p o l i c i e s  wliich it c a n  follow. Since 

t h e  S c i e n t i f i c  Community c o n s t i t u t e s  a major p a r t  of  t h i s  en- 

vironment, it i s  important t o  inqu i r e  i n t o  the d i s t r i b u t i o n  of 

a t t i t u d e s  within the  Community towards t h e  agency. This i s  one 

way of i nd ica t ing  what poss ib l e  l i n e s  of ac t ion  might be open f o r  

tine fu tu re ,  or, perhaps, what l i n e s  of r e s i s t a n c e  might be en- 

countered. 

A r e p o r t  such as t h i s ,  which re l ies  on responses of i nd iv idua l s  

t o  a s t ruc tu red  ques t ionnai re ,  i s  c e r t a i n l y  not  t h e  only nor even, 

necessa r i ly ,  the  best  way t o  attempt t o  answer such broad quest ions.  

I t ' s  l imi t a t ions ,  methodological and a n a l y t i c a l ,  are many and i t s  

conclusions c l ea r ly  have t o  be viewed and weighed i n  terms of much . 
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o the r  p e r t i n e n t  information which it overlooks e i the r  through in -  

t e n t i o n  o r  ignorance. Nevertheless,  it i s  one of the  techniques 

available t o  t h e  s o c i n l  s c i e n t i s t  f o r  throwing some l i g h t  on 

pol icy  quest ions and it does have some th ings  i n  i t s  favor.  It 

enables  us t o  survey, broadly,  t he  opinion of many s c i e n t i s t s  o r  

a t  least  t o  examine t h e i r  responses t o  a series of  s tandardized,  

writLen s t imu l i  i n  the form of quest ions.  This data can, i n  tu rn ,  

be subjected t o  a number of s t a t i s t i c a l  checks and cross - tabula t ions  

which allow us t o  say something about the d i s t r i b u t i o n  of  opinions 

arid experiences i n  r e l evan t  sub-groups wi th in  the  populat ion 

s tudied.  It a f fo rds  the  ind iv idua l  respondent a c e r t a i n  degree 

of  anonymity i n  g iv ing  his answers, a freedom which he  may not 

f ee l  when his opinions a r e  sought through o ther  methods. H e  

does not have t o  make h i s  views "public" and defend them aga ins t  

o the r s  o r ,  possiblj j ,  suf€er  adverse consequences because of them. 

On t h i s  basis, l e t  us consider the  major f ind ings  i n  t h i s  repor t .  

1. The s c i e n t i f i c  relevance of t h e  space program i s  g rea t e r  

f o r  some d i s c i p l i n e s  than  others .  It i s  h ighes t  for f ie lds  l i k e  

Astronomy, Atmospheric-Earth Sciences,  Physics, and Engineering 

end lowest for ones l i k e  Microbio loa ,  Genetics,  Physiology, Chem- 

i s t r y  and Mathematics. 

2. The committments which s c i e n t i s t s  express towards NASA as 

a unique organiza t ion  varies by d i s c i p l i n e .  Again, t h e  sense of 

dependance on NASA i s  h ighes t  f o r  those i n  Astronow o r ,  say, Physics 
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nnd lowest for those i n  the  Life Sciences.  

3. There i s  R considerable  discrepancy b e h e e n  what sc ien-  

t i c - b s  be l i eve  NASA is ,  i n  terms of t he  goals it has been pursuing, 

and what it ought t o  be. 

been motivated pr imar i ly  by considerat ions of na t iona l  p r e s t i g e  

and an organizat ion which ought t o  be or ien ted  pr imar i ly  towards 

I t  i s  seen as an organizat ion which - has 

- 

Sns ic  research and explora t ion  of  space. 

4. There i s  g r e a t e r  agreement over what NASA ought t o  be 

than  over what it has been. Most feel  it should be a research 

o rgmiza t ion .  Some fee l  it has i n  f a c t  been one already,  o the r s  

thrzt it has not.  

5 .  Dissa t i s f ac t ion  with NASA as a research-oriented or-  

ganizat ion s p i l l s  over i n t o  o the r  judgments about t he  performance 

of t h e  agency. A s c i e n t i s t  who th inks  NASA should be b a s i c  re- 

search o r i en ted  and f i n d s  t h a t  it i s n ' t ,  quest ions the  value of 

t h e  agency's s c i e n t i f i c  programs and t h e  d e s i r a b i l i t y  of con- 

t i n u i n g  t h e  organizat ion at l e a s t  at i t s  present  level  of funding. 

6. Dissa t i s f ac t ion  seems t o  s t e m  pr imar i ly  from a s c i e n t i s t ' s  

f e e l i n g s  t h a t  t he  S c i e n t i f i c  Community has  had very l i t t l e  inf luence  

on NASA's programs and ought t o  have a good d e a l  more. 

l i k e  a s c i e n t i s t ' s  d i s c i p l i n e ,  whether o r  not he i s  a manager o r  

Other f a c t o r s  

reseprcher ,  whether o r  not he i s  a NASA employee, does not  seem 

t o  be assoc ia ted  with h i s  d i s s a t i s f a c t i o n  wi th  t h e  agency. 
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7. The p o t e n t i a l  s c i e n t i f i c  payoff from NASA-supported re- 

search and space f l i g h t  experiments i s  l i m i t e d  l a r g e l y  t o  those 

d i s c i p l i n e s  t h a t  have been highly involved i n  the  space program. 

The Astronomers, Phys ic i s t s ,  Atmospheric-Earth S c i e n t i s t s ,  and 

Yiicineers i n  our study, on t h e  whole, f e e l  t ha t  TJASE, has made 

poss ib l e  a number o f  s ign i f i can t  s c i e n t i f i c  cont r ibu t ions  t o  

t h e i r  f i e l d s .  Others, including Microbiologis ts ,  Rio-physicis ts ,  

Orpmic  Chemists, physic21 Chemists and Mathematicians, see l i t t l e  

of b e n e f i t  coming from NASA-supported e f f o r t s .  

8. The q u a l i t a t i v e  and quan t i t a t ive  impact of space tech- 

nology on s c i e n t i f i c  research i s  l imi t ed  pr imar i ly  t o  those dis-  

c i p l i n e s  most c lose ly  involved i n  the  space program. S c i e n t i s t s  

in these  d i s c i p l i n e s ,  however, a r e  a l s o  most l i k e l y  t o  stress 

-the q u a n t i t z t i v e  r a t h e r  than  the  q u a l i t a t i v e  impact d o n e .  - One 

of  t he  cos t s  of space resezrch i s  a great; increase  i n  red-tape, 

co rq lex i ty  of t h e  organizat ion of research,  and. t he  sheer amount 

of  d a t a  which must be  processed and analyzed. 

9. Personal involvement i n  t h e  space program - as a NASA 

employee, advisor ,  o r  space experimenter - i s  l e s s  important than 

d i s c i p l i n a r y  involvement f o r  determining a s c i e n t i s t ' s  evaluat ions 

of bTASA's a c t i v i t i e s .  Those who are most e n t h u s i a s t i c  i n  the i r  

eva lua t ions  of NASA's a c t i v i t i e s  are s c i e n t i s t s  who are both i n  

d i s c i p l i n e s  which have been highly involved and have personal ly  

had some contac t  with t h e  agency. Next comes those who are i n  the  
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more involved d i sc ip l ines .  The least  e n t h u s i a s t i c  me those who 

hzve hac1 ne i the r  p e r s o n d  nor p ro fes s iona l  involvement with t h e  

agency. They see l i t t l e  bene f i t  from NASA-supported work accruing 

t o  t h e i r  f i e l d s  o f  i n t e r e s t .  

10. Most s c i e n t i s t s  i n  our study be l i eve  Lhat t h e  S c i e n t i f i c  

Community has  had at l eas t  some inf luence on the  space program, 

thoiigh they f e e l  t h a t  t h e  inf luence has  been g r e a t e r  i n  t h e  Space 

Science program per se than  i n  the  o v e r a l l  d i r e c t i o n  of  t h e  t o t a l  

program. S c i e n t i s t s  i n  disciplines c lose ly  all ied t o  NASA's work 

are much more l i k e l y  t o  see evidence of t h i s  inf luence,  however, 

than <are those i n  more pe r iphe ra l  areas. 

11. A major i ty  of s c i e n t i s t s  i n  the  study want a g r e a t e r  

voice f o r  science i n  t h e  d i r e c t i o n  of t he  t o t a l  space program and 

Ldmost as many would l i k e  t o  see s c i e n t i s t s  have more of a say 

i n  ;he s p e c i f i c  area of t h e  Space Science program. In both i n -  

s tances ,  s c i e n t i s t s  i n  non-NASA related d i s c i p l i n e s  are more 

adament i n  t h i s  demand f o r  increased inf luence .  

12. The less inf luence  a s c i e n t i s t  be l i eves  t h e  S c i e n t i f i c  

Community has  had, t he  more l i k e l y  he i s  t o  f e e l  t h a t  i t  should 

be - increased, e spec ia l ly  wi th  r e spec t  t o  t h e  d i r e c t i o n  of t h e  

o v e r a l l  space program. 

of a s c i e n t i s t .  

This i s  t r u e  r ega rd le s s  of t h e  d i s c i p l i n e  

Phys ic i s t s  or  Astronomers are O o s t  as l i k e l y  

as E4nthematicians or, say, Gene t i c i s t s  t o  want a g r e a t e r  r o l e  

f o r  s c i e n t i s t s  i n  decision-making if. they f e e l  t h a t  t h i s  r o l e  

has  been s m n l l  o r  non-existant t o  da te .  


